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H Perſoris for whoſe Sake 
and Uſe the following Trea- 


iog to the more abſtruſe Parts of Mathe- 


matic Science, are defirons of, at leaſt; 


ſome general Knowledge of theſe Matters; 


fich who, tho” Providence has marked out 
their Track of Life thro” Scenes of worldly 
Buſineſs, yet hape Souls large enough to 


extend themſelves, now and then, beyond 


this litfle Planet, and to take a diſtant 

View of other remote Worlds; in the Cons 

| atio of which, both the philoſophic 
aud pics Mind may find its Account, for 


Entertaſment and Profit. The Works of 
EW A2 the 
. 


PREFACE 


tiſe was at firſt drawn up, (or 
S279 father, I ſhould ſay, as tothe. 
bigger Part of it, this Col- 
lection was made out of many other and 
bigger Books) are chiefly ſuch, who, tho 
they have not the Opportunity of attend- 


\ 


\ 
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thay have Pleaſure therein. 


hope nöthing will be found here which is 
above their Reach; except, perhaps, in the 


Ninth and Tenth Chapters of the Second 


Part; where, indeed, the Reader is ſup- 


poſed to bave a little A Know 
of the Doctrine of Angels: But that 115 


| little; and may be ſo preſe c attained, that | 


it need hardly be mentioned as an Exce 
tion to my general Deſign, of writing f 
| the Inſtruction of the Unlearned. 


I Fave endeavoured to keep my Rede 
& this ſort every where in View; and 1 


| 


The Method in which I have handled 
the Doctrine and Uſe of the Globes, in 
the firſt Part, is ſomewhat ſingular. For 
moſt, if not all other. Writers on that Sub- 
ject, have treated on both Globes, as pre- 


paratory even to learning Geography ; | 


whereby, methinks, they [have made the 
Threſhold. to that Science, 4 great deal 
higher than it need be. T ſee no Occaſion 
| to perplex a young Mind with R:ght and 
Oblique Aſcenſion, and Deſcenfon, and Aſcen- 
fronal Difference, and many other puzzling 
Matters, which have no Relation to Geo- 


graphy, before he can be led into an Ac- 
quaintance with Lands and Seas, and King- 
doms and Provinces, 1 have, therefore, in 
the "firſt Place, explained the Terreſtrial 
Globe dul, as it there _ were no. ſuch 


x ” * 8 * — 4 3 
= Y - ? 
>. 1 
- — * 


mk Lord are great, ſought out of all them. | 


1 
0 
P © 
* 
9 


| 


: 


an Inſtrument of that Sort may be needſul 


at. However I would propoſe the follow- 
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ge a l one; afier which I 


would "propoſe that the young Student 
ſhould wy ſome Syſtem-of — nos be- 


| fore he proceeds, to the Celeſtial Globe, 


Fer the. Uſe of the Globes 1 have given 
only Twenty Problems, out of a Multi- 
wer that may be found in almoſt any 
Book on that Subject: But I conceive theſe. 


Twenty are fo far ſufficient, that if a Per- 
ſon is Maſter of them, he will be able rea- 


dily to work any that he meets with in 
other Books. The beſt Collection of this 
Sort, that 1 know of, is in Dr. Watts's 
Knowledge of the Heavens and Earth made 
eaſy; to * therefore, I would refer 


the Learner, for * een and 


Entertainment: 

A good deal of the Second 1 
dapted to the Uſe of the Orrery, for which 
Purpoſe it was drawn up; and, perhaps, 


to illuſtrate ſome of the Chapters, and to 
render them eaſily intelligible, to ſuch Pet 
ſons whoſe Ioftrudtion is 6 chiefly aimed 


ing cheap and caſy Contrivances to thoſe. 
who are not furniſhed with that noble In- 


ſtrument; which mu ſerve a ae 


inſtead of N 
To help, the Imagins agination to conceive of 
the double Motion of the Earth, vis. its 


n n 


151 


ce, Roy the” anndal 
| | Earthooccafions the le 


\ 


1 6 EIS 0 E 


ER EE Take 4 
round Ba ll, or Globe, of an Inch or more. 


ded 
Ran 255 
the End of 


(fly ron A0 1 


* 


low as the Fhme of the Candle, give it 4 
circular Motion round the Candfe, to re- 
_ preſent the Motion of the Earth round the 


Sun; andthe untwiſting of the String will, 


ar'the fame Tims, give it Motion round 
ity Axis, repreſent! arnak Motior 
of the Earth; The Ute of painting the 


__ Globe Black and/Wheite, in this 


ment, is to mate the diurnat Motion viſi- 
bie, which orfrerwife, where the Ball moves 
Friftly round, woult be feen. 

Again, to Help the Im to con- 
dtn © of the 


ening of Days, and the Change of Seaſons, 


Me mioubier Baff Change of _ 


19, er thre; Inchne Dluneerer, 
— hy — 


( 


„ ot ſome other 
to repreſent the 
be print half black, and. 
helf Whit; Rock, or little Stapfe, 
any where in the Circle that divides the 
Black from tort eng x * 


over a Candle (to repre- 
| grin, bor ſo that the Baff may hang as 


and ſhar- 


\ 4 


tude of any given Place, (fu 


fromthe Candle, on 
fo that the Cirele af Bhumioation — 


Ar 


The PREFACE. vii 
py. paige only let the Poles 
marked upon it, and the , Tro- 
and Polar Circles, be drawn with 
; make a Spot alſo to mark the Lati- 
ſe London ; 
0 * 3 e Globe from 
to into which put a Spindle, or 
Axis,' on which it may turn round. Then 
ſetting a Candle directly before you, on a 
Table, in a darkened Room, hold the Axis 


of the Globe, (which muſt, therefore, be 


long er than its Diameter; in order to your 
hoking the Globe upon it,) not perpendi- 
cular to dhe Table, but inclined to it in an 


Angle, as near as you can gueſs, of 664 


let the Globe: be held as 
from the Table as the Flame of the 


Degrees; and 
hig 


at a Diſtance 
ef; Hand of it; 


bs Noh, Pals en you 


thro' both Poles: It then repreſents 


| F 
Vernal Eguinox. Then moye the Globe 


towards von, in a Circle parallel to the 
Table, obſerwing ta keep the Axis in the 
bn e and always parallel to it- 

the ſame Way; when the 
1 4 betwixt you and 
— th Palnon: and 
Blace of the Eons as the Summe Solftice z 
and then, if the Axis of * 


Candle. Then, firſt; hold the Globe with 


Pius of her Ocbit round the Earth. 
repreſent that Hemi- 


5 


ili The b 0 


inclined to the Table, the + "M 
_ Hemiſphere will juſt take in the whole 


Northern Frigid Zone. Carry on the Globe 


do the rg Fond of: the Gapdle, direaty 
oppolite-to'the Flace hene you held it 
firſt, and it will repreſent; the 8 
guns when it is) moped to be d 


beyond the Candle, it reprefenty the Winter 
Bolftice, And by turning; s Globe on = 


its Axis, in ſeveral Par f the Srele, 10 


which it is moved raungithe.Candle,: you 5 
197 : 


will ſee how the Days lengthen and Worth 
in that Place, .whoſs;L-afitude.- ; $a age 
upon it. Perhaps it may be'of ſome 

to draw a Citcle with Chalk, upon ; 
Table, round the Candle, as its Center, 
over which yen are to move the Globe, 
Or Or a Cale made of Wood; Paſtboard, or 
Paper, divided and mar! ed wüb "the 


twelve Signs of the Zodlec, and ran 


2 do ſtill better- 

y Meat of this Gebe, l dhe other 

Black and White one, now to repreſent 

the Moon, (which ſhould therefore be 

made less ag the Earth,) the Phaſes of 

the Moon may be ſhewed: in the feveral 
Tet 


tze white Hemiſphere 

and Face of the Moon, which i 

 always'obverted to the Earth; and the 

77 Light-of the Candle will ew how much 

5 24 Sto IJ 97} et ir A! 7 It 37 f 
+> Dal 7 | | | 


/ 


. Is 
| of that Memiſphere is enlig htened, by the 
Sun, in every Part of her · Orbit. 
- Again, by Means of theſe two Globes, 
the Doctrine of Eclipſes, and of the Tides, 
may be tollerably well illuſtrated. + 
"And if the leffer Globe be carried fool 
the Candle, either further off than the 
Earth,' to repreſent a ſu Planet; or 
nearer, to repreſent an 1 one; it may 
eaſily be ſhewed, how the Planets will at 
ſometimes" appear ' Weſtward of the Sun, 
and ſometimes Eaſtward;' and, conſe- 
quently, how they are ſometimes Morn- 
ini Stheh, and lornetimes Evening Stars to 
the Earth. wal A 
' The Third Part of the enſuing; Treatiſe 
 ſhews the Application of Aſtronomy to 
Chronology: I have there'given a Parcel 
of old-faſhioned rhyming" Canons, which, 
tho it muſt be confeſſed they'are not very 
valuable for the Poetry, ate exceedingly 
bot oh irc and if they are well 
in the M in younger Life, th 
EEE Gag tle Uſe to 
be W übel in the end = 
T A ix is, 
ought I know, entirely new. T offer it ag 
an Hypotheſis. It 2 arafattory to my 
_ own Mind; whether it will appear ſo ta 
5 en rare with my 8 - 
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Licularly of the Terreſtrial Glob Db; | 
** ts Pier Int Oct. REY 2 1 45 N 4 


max GLOBE of beg G 97M | 
=% round Bod Pane 0 
"whoſe Shih ce. is equally. di- 
ſtant from its Center, © | 
By THE GLoBss,: which 
- we are now to tteat of, we mean two 
fuch: artificial ſpherical Bodies, one of whith- 
is ſuppoſed to repreſent the Earth, and the 
other the Heavens, as viſible by Obſerva⸗ 
tion. The former is called the Terreſtrial 
or Ter aquean Globe, the latter the Celeſtial. 


if 15 5 as 6 Half 
1217 f 


; 


the whole Surfice by the Land and 1 80 
drawn upon it, in thein natural r- 
| der, a Situatidn, A 1 
The Spindle on which the Globe turns 
- is called i its Aris; which in the aruſicial 

Globe is real, in abe natural only ima- 
ney: a 
The two extreme Points of the Earth's 
y are its Poles, viz. the North, called 
wo” hr the and the Saath, called he Ant- 
 arciic 
The Earth. is f. ed to. be. ſurro 
with ſeveral. le 8 axon 45 
+ Either Hitatyn upon ————— Globe or 


_ by. tbo Ie and Bras Mor K 


Theſe Cine are Ja, bonne into 
Greater, and Leſter... The ga Crcles 
divide the Globe into ry 0 22. * 
er into unequal. X 


of. the Greater > gig. viz, the Horizo 20g, | 
[the Equator, Meridians, and“ the Fette. 


ot 


1 1 onion Which is 
15 1 RE Surface of the N 2 | 
in which the Globe ſtagds, divides. the 
Globe ii into an upper and Tower were, 
T 


7'Y 


ch. e its Points and Circles, - 3. 
This.is called the Rational Horizon, to di- 

Ringuilh i; from the /enf0/c or apparent Ho. 

rizan, Which bounds our Proſpect all round 

us, ahd Which is greater or leſs, according 

as we ſtand higher or lower. For Exam- 

ple, an Eye placed at five Feet above the 
Surface of the Earth enden, ſees tweo Miles 

and a Quarter every way: but if it be at 
twenty Feet high, it can 75 five Miles and 
three Quarters. 

The Riſing and Setting of the Sun and 
| Stars properly reſpects the Rational Hork 
zon ; that is, they riſe when they get above 
it, and ſet when they fink below it: Bar, 
by reaſdn of their vaſt Diſtance from us, 
the Rational and ſenſible Horizon are to be 
. this N as one and Ter 

3 
— Circles drawn upon it, The hay 

ermoſt is marked with the Points of the 
rs Compaſs; of which the Eaf, 
North, and South, ate called 
LA Points, dividing the Horizon into 
four Quarters, Each of theſe ls of tiny is 
| ſubdivided. into eight Points, In 3 
two Theſe are alſo called Num 
Lines drawn from any Point Jon — 
Surface of the Globe towards. the ſeveral 
are called Numb Lin. The 
'Cireles upon the * a 
afterwards. | 


87 by! » 81 * 
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The Terrefrial Gro, "Pure | 
u. The Eop Aron divides: the: Globe 

into the Northern and Southern Hemiſ- 

| pheres. This is what Sailors call The Line; 
dau ben they paſs over it at Sea, they 
are ſaid to croſi the Line. From this Line 

pag Degrees of Latitude are counted to- 

wards the Poles,” viz. go wn each 

Pole 1. enen 


tene 


80 III. Semicircles reaching from Pole to 
Pole, and cutting the Equator! at right 
Angles, ate called Mzx1D1Ans: ' 360 
| Semicircles,”drawn at equal yy og 
0 ite round the Globe, mark the 
| of Longitudè, which are numbered es 
= the Equator, and are counted an | 
fuſt Meridian. 
; be Meridian which paſſes through 
Fero one Gar rf Iſlands, is gene- 
9 * Au of rally 


BRAS i345; Ox» IS 
wy Thi Cirde, 3 8 or 98 is 1 
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Ch. 1. its Points and Circles. 5 
rally made the firſt more aghi 7-7 the 
'T erreſtrial Globe, 
Bur different Nations fix the firſt Me- 
ridian in different Places: Some Engliſh 
phers and Map- makers, make that 
to be the firſt Meridian which Je thro' 
Tuo of theſe Semichcles joined te 
ſo as to compleat the Circle, are called 
Whole Meridians. Such a one is expreſſed 
by the brazen Circle in which the Globe 
turns, and by which it is divided into the 
Eaſtern and Weſtern Hemiſpheres. . The 
graduated Edge of this Meridian repreſents 
the Meridian of any Place, when, by 
turning the Globe, the Place is brought 
juſt under it. A 
Mlieridians at fifteen diſtance 
from each other are called Howr-Circles ; 
| becauſe the Places that each of them paſs 
through have Noon an Hour earlier t 
at fifteen Degrees more Weſtward, and later 
than at fifteen Degrees more Eaſt ward. 
VM. B. The Horizon and Meridians are 
called changeable Circles; becauſe by chang- 
ing our Place, Eaſtward or Weſtward, we 
change our Meridian ; fince the Meridian 
of un Place Arge paſſing,” Norch and 
bn Breen oe —— | 
ng any Point we 
change our en, boch fenfible'andRa- 
n * * * N 


6 The Terrefirial G.ops, Part I. 
tional; ſince both the Proſpect all around 
us, and the Hemiſphere which we ſtand 
in the Middle of, are no bounded by . 
ferent Circles than they were before. 
The Changeableneſs of theſe Circles i is 

reptiaſeuted by the Globes being made to 
move within them ; by which Meang any 
| Place can be brought under its proper Me- 
ridlan; and into the Middle of the Ho- 
* which | is boarded: 2 5 3 


1 The aasee — the et 
uely in two o te P ts, - making 
ks it A Angle of twenty-three Degrees 
and a half. This is that Circle round the 
Earth, which anſwers to the Sun's apparent 
 annuilll Path in the Heavens: Or it is ſuch 
a Circle on which if you ſuppoſe « Man 
to travel round the World, in the Space of 
a Year, keeping pace with the Sun's appa · 
rent annual Motion, i. e. about fixty-vο,õjz 
Miles a Day, and ſuppoſe be-has the Sun 
vertical, of directi/ over hig Head, the 
firſt Day at Noon, be will have the Sun 
directly ovet his r reer N N 
| R Lear. Bitz 5 2YUs 113 
ks „in — /T twelve Poc- 
| 25 ofthe Etliptic are called by twelve | 
different: Names, Vis: Sr 1 110 cn 


2 
ieee | 7 24 * 


wt 


GCitddit round the Earth, Theſe are called 


to euch os chores twelve —— 


CC od os Wi pt REES 
, $2. © 


——_——- £-Y 5» 


en oo, is Points and Circles, 5 


Aries, the Ram. 2. d Taurus, the 
Bal. x Gemini, the Twins. 4. 93 Can- 


ber, the Crab. 5. N Leo, the Lion. 6. mp 


Vir o, the EK 7. > Libra, 5 Bat. 

"8. 1 ay the Scorpion. g. + 
11 cber.. 10. rnus, 

e 11. Aquarius, — 

12. % Piſces, ?he Fiſhes, | 

ſe Names tefer to the Stars, a 

the bes 6 He pan 


the twelve Sigos of the Zodiac. wr | 
would know td what Patt of the 


* the Sun is vertical an Woke ta whe 


may learn it from the four innermoſt 
Accles upon the wooden Horizan, 
On tile firſt, or innermoſt, are marked 


the Degrees of the twelve Signs.” 


| The Pond has rde Names, chenden, 
and Figures of thoſe 8 


I be third is a Kate r of Monchs and 


Days, according tu the Old Style, e 


manner, — to the 


N. B. Points at go 8 Aidan from 


any greater Circle, are called the Poles 
of Circle. But when | we 


= Ex 


15 


mean 


tat PICK without tnention 
S 40 which they relate, we” 


/ 


8 The Terreſtrial Gronx, Fart 


mean the Poles of the Equator, which are 


the Extremities of the Axis of the Earth's 
diurnal Rotation. Theſe are alſo Th 
the Poles of the World, 


_ Suppoſe the Earth were cut in half at | 


| any. greater, Circle,” it would produce a 
Plane, which is called the Plane of * 
Circle; ; as the Plane of. the Equator ; the 
Plane f the geen 4 Wer 
AM repreſenting: f x5 
be She is ſaid to be x ; upon. the 
. Plane of the Meridian, 1 4 the Pole of 
| Pk eridian is in itz 8 
of the 1 in the Petiphery 
or ,Circumference. A Map projected. up- 
2 the Plane of the Equator, has the Pole 
of the World in its Center. A Map pro- 


jected upon the Plane of the Horizon of 


London, has London in the middle of it. 
"XB Maps of the World are Nen 
projected upon the Plane of the Meridia 
but Maps of the Stars Th * 
the Equazo, or of the liptic. | 

g the Leſſer Gireles viz. 6 e the 
Polar Circl Parallels a EY; and 
"the Bara eee, eien 


The  Trorics are two lefler 9 ls, 
2 at TOE from * Equator, to 


1 


Parts. "Thar, on the! Nonk, ofthe | 


I they are parallel or equidiſtant in 


your and the Pole,. mark/the 


Ch. 1. its Points and Circles. 9 
Equator is called the Tropic of Cancer, to 

vhich the Sun is vertical at the Summer 

olſtice, or longeſt Day of the Year to the 
N orthern Hemiſphere, That on the South. 
is the Tropic of Capricorn, to which the 
Sun is vertical at our Winter Solſtice, which 
is the longeſt Day of the Year to the 
Southern Hemiſphere. 


un. The two Pol. AR CI RI xs are pa- 


rallel to the Tropics, each at 23+ Degrees 
diſtant from the Pole. The Northern is 
called the Arctic Circle, the Southern the 
Antarctic. | 
N. B. A Globe which does not conſiſt 
of one continued Surface, but only of the 
greater and leſſer Circles, mote of Braſs, 
Wood, Paſtboard, &c. and put together 


in their natural order, is called an Armil- 


lary Sphere. 
Other Circles drawn parallel to the 
Equator are called PARALLELS of La- 


'T1TVUDE: go, or rather 89, ſuch Circles 


drawn at equal Diſtances betwixt the 57 
itude, which are number'd on the gra- | 


duated Edge of the Brazen Meridian. 


The Parallels of Latitude and Meridi- 
ans are the Lines which are drawn 5 
Maps, croſſing one another, and marking 
* Degrees of Latitude and Longitude. 


8 * mt. The 


- raflels, cut. the Horizon at tight Anptes. 


1% The Divifons of the Earth. Part l. 
III. The Braſs Circle with an Index 
falten'd at the North Pole of the Globe, is 


called the HoxARY CIRCLE; it is divi- 
ded into twice 12 Hours, anſwering | to the 


Time in which the Earth performs its di- 


urnal Revolution: The upper 12 is for 12 
at Noon, the lower for 12 at * 5 


46H AP. II. 
a the \ Divifion of the Barth. 


a ab > 1 Whote gare of the terraque- 
pin ous Glode admits of feveral different 
us; as 


» Fine, By the ibu Pofitions of the 
Globe in reſpett to the Horizon, 


1. Where the Poles of the Hotizon are 
in the Equator, It is called a Right Sphere; | 


becauſe then the Equator, and all its Pa- 


2 There the Poles of the World are in the 
Horizon; oh ehe e and the 


Days and Nights ure always 
bi W . Poles of 9 


rallels. 
- I 
” 
£1 . + 

- 

* 

— 


700 ·o· o · e 


the World ure 
the Poles of the Horizon, it is called a Pa- 
rallel Sphere; the Equator, and all its Pa- 


r 
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rallels, being then parallel ta the Horizon- 


There the Sun, Moon, and Stars, appear 
to move round in Circles parallel to the 


Horizon ; the fame Hemiſphere of fixed 
Stars is always above the Horizon; and 


there is but one Nay and one Night in a 
Year, each of fix Monts. 

3. When the Poles of the Horizon are 
any where betwixt the Equator and the 
Poles of the World, it is called an Oblique 
Sphere; the Equator, and its Parallels, 

ere croſſing the Horizon obliquely. There 
ſome Stars never ſet, others never riſe; the 
Days and Nights are of different Lengths 
in different Seaſons of the Year ;. and there 
one Pole of the World only is ſeen, which is 
eleyated, more ar leſs, according to the 
Obliquity of the Sphere. For the Zleya- 
tion of the Pole, in any Place, is the Height 
of it above the Horizon, meaſured by De- 
grees on the Meridian; and it is always 
equal to the Latitude of the Place: . Sq that 


the Pole being duly elevated for any Place, 
and the Place brought under the as 


wo: rote brazen Meridiap, it 
in the Pale of the Horizon. 


SECONDLY, The Diviſion of the Earth 
n EIT BER. 

"The Tropics and Polar Circles divide the 
Globe into five Zones, or Belts, which have 


dh 


_ their Names from the different Degrees of 


C2 Heat 


12 The Dioifons of the Earth, Fart l. 


Heat and Cold, which, by their situation, 
they are ſubj ect to, wiz. One Torrid Zone; 
two. 7. Bruker and two Frigid. The Tor- 
rid Zone lies betwixt the two Tropics; the 
two Temperate Zones are comptehended be- 
twixt the Tropics and Polar Circles; and 
the two Frigid Zones lie within the Polar 
Circles. Z 


 TainvLy, The Diviſions of the Earth 
by the relative Situation of its Inhabitants 
to one another, in reſpect to Days and 
Seaſons. 
' 1; Thoſe who live in the ſame ter 
of Longitude, and in equal Latitudes, one 
North, the other South of the Equator, 
are called Antæci. The Hour of the Day 
and Night are the ſame with both, but 
the Seaſons of the Year are contra. 
2. Thoſe who live in the ſame Rte 
bur in oppoſite Points of Longitude, are 
- .calledsPeriets; * Their Len 1 of Days 
and Seaſons of the Year are the ſame ; but 
their Days and Nights are contrary., - ' 
3. Thoſe who The in | equal Latitudes, 
one North, the other South, and alſo in. 
te Points of Longitude, are called 


| - Lntipodes. Theſe have Days, and Nights, 
and the Scaſons of the Nag: al 
A 7 F 


4 vo 


7 


ee, 
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by maten. 
' Climates are bounded by Parallels of Lati- 
tude, drawn at ſuch a Diſtance from each 
other, as that the longeſt Day at the leſſer 
Parallel, exceeds that at the next greater Pa- 
rallel, by half an Hour. There are twenty- 
four ſuch Cimates betwixt the Equator and 
each Polar Circle, which grow narrower as 
they lie farther diſtant from the Equator. 
And there are reckoned fix Climates more 
from the Polar Circle to the Pole, which 
increaſe not by half Hours, but by Months. 


_— * i th. 
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| | 3 | e 
| A TAT E of the CLIMATEsS. 
| |From che Equator to theſ| | From the Equator to 
- Polar Circles Polar Circles 
Ends in Lati- hen be. Erd in Lan- Where thelong- 
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4 . The Celeſtial G,ops, Part J. 
FirTHLY, The natural and political 
- Diviſions of the Earth. 
By the natural Divifion we mean that 
which Nature has made in the Surface of 
the Globe, as Land and Water. The Land 
is again divided into Continents, Iſlands, 
Peninſulat, I/ibmus's, Promentories, Coaſts, 
Sc. The Water is alſo diſtinguiſhed into 
Seas, Oceans, Lakes, Gun, Bays, nn 


Rivers, Cc. 
The political Diviſion of the Earth is 


made by Men, who have diſtinguiſhed it 
into four Quarters ; and theſe again into 
Empires, Kingdoms, States, Repubics, Prin- 
cipalities, Provinces, Counties, Pariſhes, Cc. 
For a particular Deſcription of all which we 
refer to Gordon's Geographical Grammar, 
or ſame Jarger Syſtem of of Geography. 


| Shuts dds 
CHAP. Il. 


A Deſcription of the Cel eftial Globe, 
niit Points and Circles. 


HE Celeſtial Globe is an artificial 

1. Repreſentation of the Heavens, have 
ing the fixed Stats drawn upon it, in their! 
as Liv Order and Situation. 
It is not pretended that the Celeſtial 


_ is { juſt». Reproſematin of the 
Heavens, 
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Heavens, as the Terreſtrial Globe is of the 

Earth; becauſe here the Stars are drawn 

upon a convex Surface, whereas they natu- 

rally in a concave one. But ſu 
poſe the Globe were made of Glaſs, then 
to an __ in the Center, the Stars 
which are drawn upon it would appear in 

a concave Surface, juſt as they do in the 

natural Heavens, 

As the Terreftrial Globe, by turning on 

its Axis, repreſents the real diurnal Motion 

of the Earth; ſo the Celeſtial Globe, by 
= on its Axis, repreſents the apparent 
diurnal Motion of the Heavens. 

N Points which are either 
liar to the Celeſtial Globe, or which 
ve not been taken notice of in explaining 

_ che Terreſtrial, are theſe that follow: 

I. The Zodiac, which is a or 
Belt round the Heavens, of about ſixteen 
Degrees broad; along the middle of it runs 
the Ecliptic, or the Sun's annual Path. 
The Signs of the Zodiac are the fixed Stars 
that are contained in this celeſtial Belt; 
und which, for diſtinction ſake, are thrown 
into twelve Conſtellations, or Afteriſms, and 
are called Aries, Taurus, GS. 1 
2. The two Cole, ae wide 
Meridians, one 


thro' the firſt Point 
of Aries and Libra, where the Echptic 
croſſes the — — 


ſwere to the Equator on the Terreſtrial 
SN Globe.) 


Eeliptic touches the Tropics 


16 The Celiftial Gin 8; Part I: 
Globe,) The other paſſing. thro' the firſt 
Points of Cancer and Capricorn, where the 


The former 
is called the Equinedtial Cola, the latter 
the Solfticial Colure. 

3. The firſt Points of Aries and Libra 
are called the Equi noct ial Points ®, becauſe, 
when the Sun is in either of them, the 
Day and Night is every where equal... 

4. The ficſt n Ca- | 
We are called the Solfticial Paints +3; 
becauſe when the Sun arrives at either of 


mem, be ſeems to ſtand in a manner ſtill, 


in reſpect to his apparent motion from and 
towards the Equinoctial, for ſeveral Days. 
When be is in one Solfticial Point, be 
makes the longeſt Day; when in the other; | 
ee ee ee 
or Southern Hemiſphere. Frets 
5. The Point mw Heavens juſt over 
our Head is called the Zenith; — the op- 
poſite Point to it, juſt under our Feet, is 
called the Nadir. Theß two are the Poles 
of the Horizon. 
Imaginary Circles, drawn ihro che Zenith 
and Nadir, and cutting the Horizon at 
right Angles, are called T artical, or Azt- 
mtb Girclts, Hence the Diſtance of the 
Syn, of. a Star, from the Meridian, or 


e from ayuxy equal, and Now Night. 3 
2 Fan, Wr 


4 
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South Point of the Heavens, meaſured by 
Degrees upon the Horizon, is called its 
Azimuth ; 45 ſometimes the Azimuth is 
reckoned bro any other of the cardinal 


. 

' 

50 ant of Altitude; 
fkrew'd upon che Zenith; and laid down 


Points. | 

The Aulmuih of dhe Sun or. a Star 

from due Eaſt or Weſt, at the Time 

its Riſing or Setting, is called i its 
6. . Braſs 


to the Horizon, repreſents a Quaiter of a 
vertical Circle. It is called the "Quadrant 
bf Altitude, from its Uſe in taking the Al- 
fitude, or, Heig bt, n 
above the” 


_ Height at ra above the Horizon is 
_ Galled his Medion Altifide; and when he 
 feaches that Height, he & ſaid to Culminare) | 
The Diftakce of the Sun, or a Star, 
from the Horizon, below'it, is called its 
De en. 1 15 : 
Imaginary Circles n _ to the 
Horizon, thro' every Degree of the ver- 
tical Circles, are called Parallel of Alti- 
tude, or, (oy an Arabick Name) Ami- 


elufar, — 
iy >. The Puls of the Beliptic po r 
| takes bn the 17. Globe ich fa 
wn the Arctic and Antarctie Circles, at 231 
5 bu e eee 
noctial. | | ; 
D 8. Great 


> | „ 
* = „ 


Ts 
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8. 7 Circles cutting the Kaige at. 
right Angles, and croſſing one another at 
its Poles, are called Cire Longitude.” 
And if you imagine HIER 208 to be, 
drawn. parallel to R c, thro every g 

 _ Degree of the Circles of Longitude, they, 
will] be. Parallels. of Latitude upon the Ce- 
leſtial Globe, For Longitude. and Latitude 
on the Celeſtial Globe, bear juſt the fame. | 
relation to the Ecliptic, as they do on the 
; Terreſtrial Globe! to the Equator,-. - * 
Thus, as the Longitude of Places © on the | 
| Earth'is meaſured by Degrees upon the 
Equator, counting from the feſt Meridian; * 
| ſo the Longitude of 5 W Bodies js 
„„ by n the Eclipt 


the Meridian, counting a the F 7 

ſo the Latitude of the heavenly Bodies is 

meaſured by Degrees upon a Circle of Lon- 
itade, counting either North, or South, | 

the Ecliptic. . 

The Sun has no Latitude, being always 
WIR "inthe Ecliptic : nor do we abelln . 
d Longiude s But his Place in the wie Y 
is expreſſed hy ſuch a N 89g nals 4 


of ſuch a Sin; 28 5; Degrees * 
inſtead of 35 Degrees of Longitude, | 


* 18 3 ( - 
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9. The Diſtance of any heavenly Body 

| Koch the Equinoctial, meaſured upon the 
Meridian, is called its Declination. There- 
175 the Sun's Declination, North or South, 
Ric y Time, is the fame as the Latitude 

f the Place on Earth, .to which he is then 
del, which is never more than 23 
Degrees. Therefore, alſo, Parallels of De- 
clination on the Celeſtial Globe, are the 
very fame as Parallels of Latitude on the 


Terreſtrial, 


Stars may have North Latitude, andSouth | 
Declination, and vice verſa.” 
The ſame Thing which is called Longi- 
tude on the Terreſtrial Globe, is called 
right Aſcenſion on the Celeſtial; vis. the 
Sun, or a. Star's Diſtance from the firſt 
Meridian, or that which paſſes thro” the 
ficſt Point of Aries, count on the Equi- 
noctial, | 
Aſtronomers alſo ſpeak 
| fon and Deſcenfion ; by rs 12 — 
the rn of opt 5 Point of the Eq 
noctial from the firſt Point of Aries, 1 * 
in an oblique Sphere, ries, or 1 ſets, at the 
fame ene that the Son, of "Star, riſes, er 
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is juſt ſo much as he riſes before, or after, 
bx a Clock. | 
The Hemiſphere of Stars, which is rid 


ble by Night, is continually Changing 
a right or oblique Sphere, by reaſon of the 
Sun's apparent Motion round the F 
in a Year. * 
When the gun ts fo near a Star, as that | 
the Star is hid in bi Beams, it is aid to ſet . 
Heliacaly: and when, after its Conjunction 
with the Sun, it becomes Yb again, it 
| i fad to riſe Heliaculhj.. 1 
A Star that riſes, ot ſets, in the Morn 
ing, when the Sun riſes, is fd to riſe, of 
e. Cofmicaly., $ 
A Star which riſes, or ſets, in the Ex 
ing, when the Sun {ets, wi fad $5 riſe, a 
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each itude are diſti 6 dicker. 
ent Marks on the Celeſtial Globe. 

They. have alſo diſtinguiſhed the Stars, 

in reſpe& to their Situation in the Heavens, 
Into veral Gonftellations, or Afteriſms, to 
which they have given Names; to ſome 
'he Names of Men; to other the Name 
of Beaſts, Birds, and ſeyeral other Things, 

as fancy led them. The Images of thoſe. 
( Animals, and other Things, from whence - 
the Nanies of the Conſtellations are taken, 
are drawn upon the Celeſtial Globe, over 
the ſeveral Parcels of Stars which are called 
* thoſe reſpective Names e. 

The Conſtellations are divided: into 
A and Southern ; beſides the twelve 
| Zodiacal Signs, which lie in the Middle 
betwixt 

In the Northern Regions the Ancients - 
formed twenty-one Conſtellations, u. 
_ Urſa Miner, or the little Bear; wife Major, | 
3 ene „ 

$3 5 3 re 
the Triangle; Perſeus, with Meduſa's Head; 
Auriga; Boates; Cirana''S$, eptentrionalis, 
the Northeri m_ N Hikes * 

4 wan; vs, 

ball Eqniculus, the little Horſe's 


the Greek | 
(2 LE Two lon le nth ths, 


* eee 


are 
the 


ve of the ba phos 
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22 The Divifions of the Heavens, Part I. 
Head; the Dolphin; Sagitta, 
the Arrow ; Aquila, the Eagle ot Vultur; 
Serpent, the Serpent; and eee 
the Man who holds it 

To theſe the Moderts bave added feve- 
ral more, as Antinous, near the Eagle; 
Coma Berenices, or Berenice's Hair, near 
the Lion's Tail; Leo minor, the little 
Lion, betwixt the Lion = 2 


/ South of the Zodiac: the Anden dum, 


Whale; the River Eridanus; Lepus the 
Hare; Orion, which is the moſt glorious 
- Conſtellation of all; Canis major, the great 
Dog; Caniculs, the little Dog; Argo Na- 
vi, the Ship Argo; Hydra; Crater, the 


Cup; ae the Crow; Centaurus, the 


Centaur; Lupus, the Wolf; Corona Auſtrulis, 
the Southern Crown; Ara, the Altar; and 
Pair Auftr ade, the Southern Fiſh,” 

-Totheſe the Moderns have added twelve 
Oonſtollations more, which lie ſo near the 
South Pole, that they.cabnot bene 


Northern Latitude. 64h 
Then neo ill forms Stizs ſcarterotabout 


bered fifteen Conſtellations, wiz. Ctus, the 


the Heaveris, ont of any of the Qonfiella w 


weh are called Unformed Srart. 8 
Some remarkable Parcels of Stars, in 
dime of the Conſtellations, have A ob- 
tuinod Names by themſelves ; as the Pli- 
">. at Seven Stars, in-the Conſtellation 
| * | * 


5 


| 
J. 
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Taurus; ' Charles's Wain, which are ſeven 
bright Stars in the hinder Part of the great 
Bear: the three in his Tail are ſuppoſed 
to repreſent the three Horſes, the 
other four the Wain. The two hinder- 
moſt Stars in the Wain are alſo called the 
Pointers, becauſe they point to the Pole 
Star, which'is in the Tip of the Tail ofthe 
little Bear that is, a Line drawn 'thro' 
theſe two'Stars, and as far as'the 
Pole, will nearly touch the Pole er | 
ſingle Stars alſo, ef] | 

a l . $4] 
Ned chewy greg as Sirous, — — 
N or the Bull's o Eye; Prv- 

r little Dog; Arcturus in Bootes; 
ion; the Liens Heart; and 
D 0 is Tail; Spca Virginis, or the 
Far of Corn in the Viegin's Hand; ' Caffor 
and Pollux, in r ene Gemini; 
and ſeyeral others. an 

be Salach, or Mill y Way, he kad; 


gat whitiſh Cel in eme Places 


double, but for the moſt part Angle, for- 
_ foutiding the whole Heavens, Modern 
5 7 Wa have diſcovered, by their 
Teleſcopes, that there is an innumerable 
Maltitade of Stars in thoſe Parts of the 
e which are hs 4 be di- 
guiſhed by the naked Eye, whoſe united 
Rays ccafion the ſhining Wbitenefaf that 
Circle, Anck to — 
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ſome other bright Spots in the Heavens, as 
particularly the Preſepe; or Aſſes and Man- 
Ser, in the Conſtellation Cancer. oo 
As for the Connection betwixt the ſeve- 
ral-Parcels of Stars, which form the Con- 
ſdellations, and the Figures after which 
they are named, it can hardly be diſco- 


. . vered in the Conſtellations thembehie; ex- 


cept perhaps in a very few of them, as 
Charles's Main may be ſuppoſed a little 2 | 
repreſent a Wain or Waggon with, three 
Horſes; but a very. ſtron Imagination 
would find it 9 45 difficult to diſcos 
ver any ſuch natural Reſemblance, betwixt 


_ the Bulk of the Conſtellations, and the 


Figures they are named by. The Author 


- of Spetfackt"de" la Nature, Vol. I. has an 


e on this Head, v, 


He conceives: it highly 0 that 
firſt for 


and named by the Egyptians, who dealt 
much in Hieroglyphics; or myſtie Figures; 
dy which they expreſſed, in a covert Man- 

ner, the Bockrines and Secrets of their Ro- 
ligion, 'Philoſopby and Politicks. Thus a 
Tlie was the. Bleroot e phie ↄf Strength and 
Fortitude, H Liberty, e of 
Eterni A. ow this Author 
. thet Signs of way yh 5 | 
ne V hi * 
designed to expreſs or repreſent ſome re- 
N 2 . * 


Conjecture 
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Month of the Year, as the Sun was 
thro? the reſpective Conſtellations, 
I The firſt three Months, beginning from 

the vernal Equinox, were remarkable for 
the Production of thoſe Animals which 
they moſt uſed and valued, viz. Sheep, 
Kine and Goats, The Lambs come firſt, 
which are repreſented by their Parent the 
Ram; next the Calves, 3 5 5 by the 
Bull; and then the Kids, which common- 

ly come in Pairs, and which therefore gave 
the Name to the third Conſtellation. But 
inſtead of the Tuin Kids, the Greeks have 
ſince ſubſtituted the Twin Brothers Caſior 
and Pollux. 

When, in the fourth Month, the Sun is 
arrived at the Summer Solſtice, he diſconti- 
nues his Progreſstowards the North Pole, and 
begins to go back again to the Southward; ; 
which — Motion the Egyptians ex- 
preſſed by the Crab, which is faid to go back 
ward, _ 

The exceſſive Heat that uſually follows 
in the next Month is ſignified by the Lion, 
an Animal n for 7 and 


paſſing 


e ee eee 
Symbol for, the Harveſt Teach | 
irgin Reaper or Gleaner with a PERS 
Corn in ber Hand. Our Author = 


marks by the Way that the Arabic þ 
 - forthe Ear of Corn, viz. Sibbula or Sibbud, 


* given 1 the _ who car- 


ried 


ried it, and might give Riſe to the Fabledr | 
the Erythraan Sibyl, who was inſpired to 
foretel Years of Plenty or Scercity ; and ; 
from whom ſome otter? Women, who | 
tended to the Gift of Prophecy, were les f 
wiſe called Sibylt, as e n en Sich, wy 
Cumean Sibyl, &c. 
The ſeventh Conſtellation, when - 
Sun arrives at the Autumnal Equinox, is 
expreſſed by the Ballance, or Pair of Scales _ 
in Eguilibrio, becauſe Days : and N ights are | 
then every where equal. 
 Ofober is often a ſickly Sauſes, when 
- the gurfeits got in the hot Months of the 
Summer produce their fatal Effects; the 
Symbol is therefore the Scorpion, who 
. with a Sting in * Tail, e ind 
going away. 51 g 
The Diverſion of Hunting,” hich! 1 
chiefly followed after the Fal} of the Leaf; 
| is Honified by the Sagrraty or Archer; 
1 which the Greeks have rn hal 
_ ww the fiboſous Centaur. © 
As the Crab; which goes aten 6g 
aide mne Summer Solſtice,” when che — | 
ins to go back from the Northern T | 
fo the Got, which delights to fm 
Fl, v che Fymbel ef the Winter Solfti 
henhe Son” begins to uſcerd fon 
en Tce and is continually — 4 
| een Hi Sher für the en ſuing half 
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| rius, or the Water Pot, fitly re- 
preſents the Rains and Snows of the Win- 
ter. And, 
"The two Fiſhes in 4 Band, bad probably 
a Reference to the prime fiſhing Seaſon, 
which begins in February... * 

As for the reſt of the Conſte ellations, 
which are out of the Zodiac, the Bulk of 
them were formed by the Grecians, who imi- 
tated the Egyptians in giving the Names of 
Men and Animals to Parcels of Stars; but 
without any ſuch particular Reaſons as the 

2 bad for nt the twelve Signs 
the Zodiac. 8 
This is the Subſtance. of what thit Av- 
chor fa ys upon this Subject. How far he 
has his off the. Truth of the Caſe, cannot 
now be determined; however, EY 71 
This I dare boldly tell, 8. 


| #Pipſoſike Truth, 'ewill ſerve our Turp,as well, | 
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CH A P. V. I 
The Uſe of the Globes. 


JR OBLEM I. To find the Latitude 
and Longitude of a. lh Place on 
en eee Globe. 


2 to the 2 Eq 0 
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28 The Uſe of the Globes, Part I. 
marked on the Meridian over it ſhews its 
Latitude; and the Degree of the Equator, 
then under the Meridian, ſhews its Lon- 
gitude. Hence, if the Latitude and Lon- 
gitude of any Place be given, the Place is 
eaſily found, "» sf given 28 
tude to the Meridian, then the c 
will lie under the given Degree of [tits 
upon the Meridian. 9 70 


Pos. 1. To find the Diſtance of any 
two Places on the Terreſtrial Globe. 


| Lay the Quadrant of Altitude on both 
Places; or take the Diſtance between them 
with a Pair of Compaſſes, and apply it to 
the Equator. The Number of Degrees on 
the Quadrant between them, or betwixt 
the Feet of the Compaſſes on the Equator, 
reduced to Miles, (that is Nag to a De- 
gree) ſhews their Diſtance Miles. In 
the ſame manner the Diſtance of any top 
Stars may be found on the Celeſtial C lobe, 


in Degrees, tho! not in 


| Pros. III. To find the Anteci, Perieci, 
and  Hntipodes, of any 5 Place. 5 


f BI the given Place t the Meridian, 
and obſer ve its > Latitude, The ſame Lati- 
tude, counted towards the” contrary Pole, 
_ and under aa Meridian, ſhewn the 


Equator towards the elevated Pole. 


The Uſe of the Glas, 29 
of the Antec. Keep the given 


HTS 


to 12 at Noon, then turn the Globe 
Index points to 12 at Night, and 
that is now under the ſame De- 


_— 
175 


was, i | 
intipodes of the firſt Place, are now under 
the ſame Degree of the Meridian that the 
* 


Pros. IV. To reclify the Globe forthe 
Liu. Zenitb, and Sun's Place. 


1. For the Latitude ; Elevate the Pole 


be 


above the Horizon, according to the Lati- 
tude of the Place, * 
2. For the Zenith, Screw the Quadrant | 
of Altitude on the Meridian, at the given 


Degree of Latitude, counting from the 
3. For the Sus Place; Bring the Sun's 
Place in the Eclipti (found in the Kalen- 
dar on the Horizon, 


ſet the Hour Index to 12 at Noon. 


Pagy- V. The Hour being given at 
2 to find what Hour poke 


under the Meridian, ſet the Hour- 


Day of the Month) to the Meridian, and 


*. , 
a * ". 1 * 
„ 4 * 0 
> 1 £3 Sar 6 6) 
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N and note the 
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e ming the Globe, bri 
53 


e er- graphing ag 
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Pros. VI. 5 The 150 9. 
Place — eros where he | 


Ban i in Zenith at that Hour. 
5 H Suk. 

Bring the Sun's Place to the Meridian, 

Degtee over it (which Wbithe 


dum Declination at that tine z) theh bring 
the given Place to the Meridian, and ſet 


te Index to the piven Hour; worn the 


Aue till the Index poitits wo 1 M Noch, 
and the Place on the Globe, which les un- 


der khar Degrer of the Wencke that was | 
| before noted, has the” 2 151 then in its 
nn 2 5 1 5 Un 0 une 


e (4 a 2076! 1 | 4 
Pos. vill. ms 


'1 
' 


A Mour bein 
"IH ven, to find all thoſe Plabes of 
where the Son et 8, Ser- 
1 ot Culmmating; and alſd where 
it 16 3 — . 


. 4 bay : P; * +4 % 4 S * 
5 18 35 ie and walk dr 1 480 41 


rind ide Plabb white e esel 
at the given Hour (by PRO. VI) rectify _ _. 
for the Latitude of that Place, and bring 
2 Meridian. Then all 8 


Chg) The U of the Gb. 35 5 
chat art in the Weſt Semigircle of the Ho. 
rizon, have the gun ing; thoſe in the 
Eaſt Semicirele have it ſetting ; thoſe un- 
der the Meridian, above the Horizon, have 
it culmnating; and all Places above the 
Horizon, have the Sun ſo many Degrees 
above the Horizon as the Places themſel ves 
are. Thoſe Places that are below the Ho- Wo 
rizon, but within 18 Degrees of it, have _ 


1 and eee re 
2 vm, Any dee arial Lats f 
kesih forthe Latkwde and Sun's Phe, 3 


= then | bring the Sun's Place to the Eaſt or 
Weſk-Part of the Horizon, and the Index 
will point to the Hour of the Sun's ri 
or ſetting; and the es OA 
Ry, "Goubled, gives the Len 


cr = 
1 a 'S ** "1 » 
- 


* 28 


| 32. e Uſe of the Globes, Port I. 
| and alſo the Length of the longeſt” 
De or Night in that Place. Ar 


3 | \Recity for the Latitude, wing the 
4 aſcending Part of the Ecliptic “ to the 
South Point of the Horizon, obſerve the 
of the Ecliptic which cuts that 
Point, and ſee in the Kalendar what Day 
the Sun enters into that Degree, for that is 
the Day when the Sun begins to appear in 
that Latitude. In like manner bring the 
deſcending Part of the Ecliptic to the ſame 
Point of the Horizon, and the Kalendar 
will ſhew, as before, when the San leaves 
that Latitude, and entirely diſappears. 
Again, bring the aſcending Part of the 
Ecliptic to the North Point of the Horizon, 
note the , as before, and the Kalen- 
dar will ſhew when the longeſt ongeſt Day be- 
gins; bring the deſcending Surge of the 
_ Ecliptic to [the ſaid North Point, and you 
will-find, by the 33 Method, when — | 
NB. "The longeſt 


_ longeſt 
Tg i ey when qu 10 th og 


= N. B. The a Part 
which, bile the Sam provieds in i 


3 —.— 


Ch. 5. The Uſe of the Globes. 2 
Day. Thus, at the North Cape of Lap- 
land, 71 Degrees Latitude, the Sun begins 
to appear above their Horizon, when he 
arrives at about 6 Degrees of Aquarius, 
that is, on the 14 or 15® „ "mari 
Their longeſt Day begins near the Begin- 
ning of May, and the Sun continues above 
their Horizon, without ſetting any more, 
till after the Middle of Tuly. And he goes 
entirely below. their Horizon, and their 
longeſt Night begins, near the Beginning 
of November. So that their longeſt Day, 
and longeſt Nieht, are each of them up- 
wards of two Months. 5 » 


Pros: x. The Latitude of any Place 
being given, and the Day of the 
. Month; to find the Beginning, and 

End, and Duration of Twilight, and 

of Dark-night. | 


Rectify for the Latitude, Zenith, = 
Sun's Place; bring the Point which is op- 
polite. to the Sun's Place, by turning the 
Globe Weſtward, or Eaſtward, to cut 18 
Degrees of the Quadrant of Altitude; then 


will the Index ſhew when Twilight begins, 

or ends. And the Time when Twilight 

begins, taken from the Time of the Sun's 
Riſing,” leaves the Duration of Twilight. 

And the Time when | Twilight begins, 

| n * — of Dark. -Dight. 


1.4 PRoB. 


_ 


34 Thr Ve of the Globes, Patt I. 
Puoz. XI. The Latitude, Day of the 
Month, and Hour being given to te- 
_ preſent the Face of the Heavens, at 
that time, rien Celeſtial Globe. ba 


Rectiſy be the Lantndde, 1 Suns 
Place; ſet the Globe on an Horizontal 
Plane, with its cardinal Points directed to 
the correſpond ng cardinal Points in the 

Heavens; turn the Globe till the Index 
points to the given Hour: then does the 
Sarface of the Globe repreſent the Face of 
the Heavens, in relation to the Horizon of 
the given Place, at that Hour; exactly, if 
it be 12 at Noon, and pretty nee if it * 
any other Hour. 


| PRoB. XII. To find the Latitude and 
© Longitude of ow wee _ 


Put the Center of the Quadrant of Alti- 
tude on the Pole of the Ecliptic, and its 
graduated Edge on the given Star; then the 
Arch of the Quadrant, intercepted betwixt - 
the Star and the Eeliptic, news its Lati- 
tude; and the Degree which the Ho 
the Quadrant cuts on the * 


Degree of its Longitude. * 


| dee XII. Fo find oY Declination 


and e of the” tho 
* Stur. N 


— | 


Ch, 5. The Dye of the Globes. 35 
Bring the Sun's Place, or the Star, to 
the Meridian; then the Degree of the Me- 
ridian over it ſhews its Declination z and 
the Degree of the Equinoctial at the Meri- 
dian, ſhews its Right-Aſcenſion. 


Pros, XIV. The Place and Day being 
given to find the Sun or Star's eaſtern 
or weſtern Amplitude, cbligue Aſcen- 

fron and Deſcenſion, aſcenſional Differ- 
ence, and ſemidiurnal Arch. 


Rectify for the Latitude and Sun's Place; 
bring the Sun's Place, or the Star, to the 
eaſt. or weſt Part of the Horizon; then the 
Arch betwixt it and the eaſt or weſt Point 
of the Horizon, ſhews its eaſtern, or weſt- 
ern Amplitude, The Degree of the Equi- 
noctial, where it cuts the Horizon, ſhews - 
the — Aſcenſion, or Deſcenſjon ; and 
the Difference betwixt the right and ob- 
lique Aſcenſion (or if it be of the Sun, the 
Difference betwixt the Hour Which the 
Index points to, and Six] is the gſcenſiona / 
Difference; which being converted into 
Time, and added to Six, when the Sun, 
ot Star, declines towards the clevated Pole, 
(i. e. in Northern Latitude, when it has 
North Declination) or ſubſtracted from 

Six, when it declines towards the deprefſed 
Pole, gives half the Time of its Stay above 
the Horizon; Which, when we ſpeak of 
1 .* F 2 dhe 
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36 De Uſe of the Globes, Part I. 
the Sun, is called the ſemidiurnal Arch. 
The Compliment of the ſemidiurnal Arch 
to Twelve, gives the ſeminocturnal Arch, 
or half the Time of its Stay below the Ho- 
rizon. The Sun's ſemidiurnal Arch, com- 
puted from Noon, gives the Time of his 


| Setting; and his ſeminocturnal Arch, com- 
| 881 from Midnight, gives the Time of 
his Riſing. 


Pros, XV. The Latitude and Sun's 
Place being known, then, if either 
the Hour of the Day, or Night, or the 
Altitude, or Azimuth, of the Sun, or 
Star, be given, to find the other 


two. 


Rectify Fir: the Latfeade: Zepith, and 
Sun's Place; then 

1. If the Hour be given, turn the Globe 
till the Index points to it, and bring the 

nadrant of Altitude down to the Sun or 


Star's Place; fo will the graduated Edge 


ſhew the Degree of Altitude; and the 
Degree of the Horizon, where the Qua- 


durant cuts it, ſhews the Azimuth. 


2. If the Allitud be given, bring the 
Sun or Star's Place to meet with the Qua- 
dtant at the given Altitude; then the In- 
dex will point to the Hour, and the Inter- 
ſection of the Quadrant and W wu 


ſhew the Azimuth. n 
3. E 
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3. If the Azimuth be given, bring down 
the Quadrant to interſe®t the Horizon at 
the given Azimuth ;. then, by turning the 
Globe, bring the Sun's Place or Star, to, 
meet with the Quadrant, and the Degree 
on the Quadrant where they meet, ſhews 
the Altitude,” and the Index points to the 
Hour. 

Hence, if the Altitude and Azimuth of 
any Star in the Heavens be taken by Ob- 
ſervation with proper Inſtruments, it is 
to find that Star on the Globe; and, by 
taking the Altitude and Azimuth of any 
Star upon the Globe at a given Hour, the 
fame Star may be found i in the Heavens. 


Pros. XVI. The Latitude of a Place 
being given; to find the Coſmicel, 
Acbronical, and Hehacal riſing or ſet- 
ting of any en Star. 


Rectify for the kad then 
1. Bring the Star to the eaſt or weſt 
Part of the Horizon, obſerve the Degree 
of the Ecliptic then riſing; over-againſt 
this Degree in the Kalendar is found the 
Day of the Star's Co/anical riſing or ſetti 
Thus Lat. 5 14 N. Sirius riſes co 7 
7 55 ſets coſmically November 5. 

2. Bring the Star to the eaſt or weſt 
Part of the Horizon, obſerve the Degree 
of the hom grid then ſetting; "(RE over- 


againſt 


48 ; The Uſe of the Globes. Part I. 
againſt it in the Kalendar is found the Day 
or the Star's Acbrunicul riſing or ſetting. 
Thus Sirius viſes err January 26, 
ſets May 3. 
1p} Reatify for the Zenith, bring the 
Star to the eaſt Part of the Horizon, and 
bring down the Quadrant of Altitude on 
the weſtern Side, to cut the Ecliptic at that 
Þ of the Quadrant, which is the Star's 
Arch of Viſion, (which, if it be a Star of 
the firſt Magnitude, is the 12” Degree 
from the Horizon;) obferve the Degree of 
the Ecliptic; which is thus cut by the Qua- 
dttant, (which, when the Star riſes, is twelve 
Degrees high above the weſtern Horizon; 
and, conſe — the oppoſite Point to 
his in the is twelve Degrees below 
the caſtcrn — ,) look the oppolite 
Point in the Kalendar, and you have the 
Day of that Star + riſing helijacally, Again, 
bring the Star to the weſt Part of the Hori- 
zon, and the Quadrant to the eaſt Side, till 
the 120 Degree of it cuts the Ecliptic; look 
for the oppoſite Point of the Ecliptic to 
that which is thus cut by the Quadrant, and 
find when the Sun comes to that Point 
_ Which gives the Time of the Star's beliacal 


ſetting. Thus Sirus riſes ng Au- 
gut 15, Log oo ** 13 
2; Proz, 
net 64 
1 * e 


| of fins her are 
Du . E R. ys, to. 30; 
| 49, 
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Pros, XVII. The Day of the Mont 


| deing gen; to find when tear 
* WW * 


Redtify fre the Sun's Place, turn ths: 


Globe till the given Star comes to the Me- 
ridian; then an to the 
Nr N. „N [97 25 


Pros. XVII. To find when a en 
Star will come to the Meridian; at 


en of che Night. 22 


Bring the given Star 10 the Meridian, 
ſet the Index to 12 at Noon; then turn the | 
_ Globe eaſt ward, till the Index points to an 
Hour as far diſtant in the Forenoon from 
12, as the giren Hour is in the Afternoon: 


| or 50 Days after 3, a Ay ile nat d 4 
— long tk -Days laſied, However, ll chk 
. inion, that the ar Rb 
that Seaſon of the Year was owing to this 'Star. 
Romans in particular, were ſo perſuaded of its — — 
chen are lad te Have n 
Dag annually an. the Day of its: | 
Rage. ' But that this Was all a = 
| t; for though in G Tee Aut 
12 or 180 of July, when the Weather is — | 
hotteſt, L* now he does not riſe till the Middle of 
ae when, in moſt Years, the hotteſt Seaſon is over. 
And if the Wark mob cominuc five 7 7 
be wall not riſe until Noweprher 
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1 TheUbof the Ge. Part], 


Obſerve the Degree of the Ecliptic then at 
the Meridian, over-againſt which Degree 

in the Kalendar, is the Day of the Month 
when the given Star will . upon the * 
ridian, CERN Hour. 


Pros. XIX. „The Latitude of: the 
Place being given; to find the Hour © 
of the Day y the Globe when the 
"Sun Manes, ' 


get the Qt. on an . Plane, 
with the Meridian due North and South. 

1. In the Summer half Year, ele vate the 
Pole above the North Part of the iron. 
to the given Latitude. 

2. In the Wioter half Year, depreſs the 
ſame Pole as much below. the South Part 
of the Horizon; then the Shade of the 
Aris upon the Hour- circle will ſhew the | 
bor of the Day. | fs nah 


7 JEIY 9 55 


0 L; 


2 * XX. By Obſervation of a Star 
_ up pon the Mien, nn 
| "of the Night... i oi #16 


2205 21 Wanne 12 . Sails 
Place; bring the given Star to the Meri- 
2 che the. Index WY the N. 
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The Solar Syſtem, Fur the 15 7 
E 08 ATR, 
Att tuontntns ttt 
7 CHAPTER L 1 
A bee View of the U noche. 
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a2 9 HE heavenly Bodies, which 
| it, are viſible from the Earth; are 
Ari 3. Sur, Moon, and Stars. 
es . D The Stars are of two Sorts» 
5 one Sort (of which there is by 
for the greater Number) are called fixed 
Stars; —. they always appear in the 
ſame Places, or at the fame Diſtance, from 
one another. The other Sort of Stars are 
called Planets, or wandering Ss, z 9. — | 
are perpetually changing their | 
y Diſtances, Tok fk to the 
fixed Stats, and one another. 
GT 8 The 


„ Ame "wor. 
The Planets may ar bo A 
fie the fixed Nate, by their nat Wu 
1 of them which are vertical *or nearly o. 
© And generally the Planets are the Stars 
| which appear ſooneſt in he Exening, and 
aære lateſt & er they diſappear in the Morn- 
ing; therefore it is one of the Planets that 
iy tha Mergiag d Evening Sr. 
1 he fixed Stars are at ſuch — 
ble Diſtances from the Facth, that we know 
but very little of them. The Sun, Moon, 
a Fine, ae moch uence W un and 
ate better known. 
The Spn is a to im hurpi Globe, or 
fiery Ball, whoſe lameter e to 
be 203.000 Miles. ene! remains im. 
movable in the vaſk Expan e, except 2 
it is obſerved A turn round its own Axis in 


Dee, 

. bs owe? on 5 
been diſcovered, and the Time ef ie 
aſcertained.” These Spots 

25 in a few Days after Meir Brit A 
Ocdicrs of nes deep bar Ide cow . 
tinne during ar er five e | 
8 vw 10d”, 0 be. 


er [kg 50 bn 27810 J. 
Ft * 
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are not very per- 
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h. 1. He Univyearss. 43 
The Planets. are round opatt Bodicy, 
which have no Light of their.own, but te- 
fle&t the Light of the Sun. 
The Planets and the Harth (which i is 
truly a Planet) are continually mo 
. the Suh in Cifcles, or father in 'El. 
lipſes, of Orals, bf different ens In 
the following Order. 
I. 2 Mertury is neareſt the 1. 11 
ee be ene 
in ab6btythtee Month, 
N. B. This Planet is always fo near the 
Sun 4hat Je is ſeldorh ſeen; 1, 

2: 3 Venus js next, and revolves it 
about ſeven Months and a half, 
3. ® The Earth in a Year. 
. & Mars in about two Years. \ 
6. 1 Jupitet in about twelve Tears. 
6. Saturn in about thirty. Years. . 
| Thes of Tia in which each is. 
net revolves tound the Suti, is allo called 
that e. Too Thus Saturn's Yeu 1 is 
ual ts about thirty 
| ee in ate L Planets. 
ki, of ther hve er e e Fees or 


1 ArgeneralViewef Partll, 
Earth; Venus nearly equal to the Earth; 
Mars 6x times leſs ; Jupiter one thouſand: 

ſeven hundred and deny echt times big- 
ger; Saturn ſix hundred times bigger; the 

Moon i is ſixty times leſs than the Earth *. 
A Machine which repreſents the Mo- 

tions of the Planets, is called an Ox RERY. 
And it will very well anſwer the purpoſe, 

if it repfeſents' only the Motions of two 
primary Planets, for Inſtance; | the Earth 
and Venus; and of one ſecondary Planet, 
wiz. the Moon: for as the others move in 
the ſame Manner, a ſufficient Notion 

be formed by theſe, of 1 * of all 


. thereſt, 
1431 3.1 8. 1 n, he 


. The Spam ofthe Meld ber eri is called the 
Pythagorean or Copernitan Syſtem ; i. 'been anci- 
ently taught by the wiſe Samiar' Poller Pythagoras, 
a 2 reviews, \Philoſopher, V, Fe loſt, ho the 
"RL ous Philoſopher, Nic ems, W 
born Torn i dl Fer 145 SON, it 
- The io fampui/ of ths nc Suni d gen Jh <x- | 
poles Syſtems, are the Prolomean and the Tychonian. 
ö The ProLoMEAN * yas taught by Proloy * 
ian e vis is ſaid to have 


ee. in the Sn the Unread th 22 in 


Planets, ix. 3 * Venus; the Sun, A 
: FER yn; e an the Firma- 
ment 
a Rr Hons Bow BAR Wes oft Oh} 


> 


3 rn, * taught by Pele Brake, 


a noble Who w A. D. „„ It fn 
EE gn 


cb. 1. te Unrvenss.” 4 


The eee Magnitudes, and 
reſpective Diſtances of theſe Bodies to one 
another, are | to be cofiveniently ex- 
preſſed in an For ſuppoſe a Ball 
75 * Inch to repreſent the 

.then the Ball that. repreſents the 
805 1 7 in true Proportion, be very 
near eight | F ect Diameter, (the Sun being. 
$8 5,736 times bigger than the Earth) an 


the Diſtance of the Earth from the Sun 


thould be about 284 Yards; which is mes 
than half a Quarter of a Mile. 


tion to the Moop round the Earth, dC of bi 
Orbit, but it makes the Sun to be the Center of the Or- 
bits of Mercury, Venus, Mars, Fupiter, and Saturn, in 
which they are carried round the Sun in their reſpective 
Years, as the Sun is round the Earth in a Solar Year: and 
all theſe Planets, together with the Sun, are ſuppoſed to 
be whitled round he Earth in rwenty-fout Hoars. | _ 
ypotheſis is ſo embarraſſed and perplexed, 

5 Perſons embraced it. It was afterwards | 

means, and ſome ins who allo 


received. 
Ix" 
—— 


be Seo and Moon ee. 


- . 
7 e [ on, AT "I 4 : 


p ; 9 pl : 1 {14 ”y * 
my a 2 * * 1 . *, 2 * DN * * 2 
1 * 0 * * 8. > © © 44 * 4 * 4 © 7 — 108. * 
ky = a 1 . , ; » 
"08 TT \ & {4 v4 1 LET LN 17 
N — "7% . N 11 Ss 17 . IL Cs = 


„ 

RR. 
** 

p4 


1 25 4 . 2 of ® . 
= = SS 4 4#%5 _— 0 
n 4 11 7H TS wry we © 
112 & * + 1 1 11414 84 2 — : 
* & 4 
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HE natural Earth.is noarly:s- Globe, 
4 or round Ball whoſe Diameter is 
7,940 Miles *. |. Its mean Diſtance from 
the Sun is 81,000,000 Miles. 
. Note, The Earth being further off from 
tht Sun at one Time of the Yea? thinanc- 
ther (as will be fhewn after warde) by 
the mean Diſtance i» meant the Medium 
berwixt the two Extremes; ot à Line 
| drawtt from the Earth to the Sun, Which 
exceeds tho ſhovter Diſtance, 89 muodh as 
Tt fake wert of the longer. 
The Ao the Earils is inclined'to the 


the E& taking "with M an 

N 1 ge, or:with a Perpen- 
Souter 1 the Plane of the ng wh An- 

en a | Urne 28 2 VE 
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ch. 2. | Of the Barth, and its Motions, 45 
© Note, The Plane of the Ecliptic is an 
imaginary Plane, por thro* the Center 
of the Sun, and o the Barth, Dar | 

The Earth bas a double Motion. Pirft, 
is diurnał Motion, round its own Ads, in 
twenty-four Hours. Secondly, its annual 


Motion round the Sun in a Year. 


occafigns the 
and Nights. 
One i 


'd Hemiſ- 
ere, it is th Sun-fet “. But AN it en- 


1 : 
4 * 3 F 


| 48 Of the Earth, and its Motions: Part II. 
joys ſome Light from the Sun, reflected 
the Atmoſphere, or Air, until it is got 1 
Degrees beyond the Circle, * Sim 

mering Light is called Tui as 

_ Suppoſe a Peach to re tthe Earth. 
the Down on the Peach ail fitly enough 

reſent the Atmoſphere; the Height of 
which. i is computed at about 2 Miles: 
for when the Jan 3 is got 18 Days below 


the Horizon, his Rays will not * lower 


than about 50 Miles over our Heads, and 
then we ſind the Twilight is gone, and we 


can ce the ſmalleſt Stars TT are viſible to 


the naked Eye. 80 that there does not 

ſeem to be any Air above that Height to 

vin Fake of che Bunoo:Ts oe 
N. B. Thoſe Parts of the Earth that lie 


at more than 48 Degrees Latitude, have 
no perfe&t Night at all, at the Seaſon of 


their longeſt Days, but: 


wilight onl 
As the Earth moves 115 f 


ts own Aa 


from-Weſt to Eaſt, in twenty-four Hours, 


all the heavenly Bodies muſt appear to 
move round the Earth, from Eaſt to Weſt, 


in the fame Time. EN 
_The Rays of the Sun, 2 


the Horizon, paſs thro a much 

NE; by w. che Force of l 
| date be ns" 6h" . 
| | 2 of Days is ſomewhat . 


eee 3 
„ 


| 


24 is. TY 129 * 
* 1 
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is much weakened; than when he is near 
the Zenith. » Goth 2h $1 i 
Hence it is that we can look upon the 
Sun, at his riſing, or ſetting, without hurt- 
ing our Eyes, which we are not able to do 
when he is at the Meridian. Let OBF 
1 repreſent the Earth, a L m the Orb rie III 
ö of Air, or the Atmoſphere which 
ſurrounds it. Let O be the Place of 
Obſervation, z m the apparent or ſen- 
ſible Horizon: Then O à is the Length 
of that Portion of the Atmoſphere, thro 
9 which the Sun is ſeen at the Horizon, 
: which is longer than O i, thro' which he 
T is ſeen in the Zenith k. 
From hence alſo we may perceive the 
Reaſon why the Sky (which is nothing elſe 


* 


3 but the terreſtrial Atmoſphere, thro all 
6 Parts of which either the Rays of Light are 

1 tranſmitted to us from the heavenly Bo- 

f dies, or they are reflected to us from it) 

4 not as an Hemiſphere, but a de- 

J ) prefied Arch, as a7 m. 


| Hence alſo the Reaſon is evident, why 
| a Degree of the Sky, at or near the Hori- 


a 20n, appears longer than a Degree at or 
= near the Zenith; and why Degrees ſhorten 
7 in their Appearance from the Horizon to 

30 the Zenith : For though the Angles HOS, 


* Buel. III. 2 1 
a As. 
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DOE, and VOZ; are all equal, each of 
them meaſuring the ſame Number of De- 
grees on the Arch of the Circle in the 
Heavens A DZ *, yet the Portion of the 
Sky ab is greater than cu; and that again 
is greater t. an the Portion d Saen 
From hence, perhaps, may ariſe the 
Cauſe of the Sun Moon, and the 
Starry Conſtellations, | appearing ſo much 
larger when” they are ſeen near the Hori- 
zon, than when they have conſiderable 
Altitude. Let HS repreſent the Sun at 
the Horizon, VZ the Sun at the Zenith; 
now when the Sun i at the Horizon, the 
Portion of the Sky ab is enlightened by his 
Rays paſſing directly from the Body of the 
Sun 10 the Eye at O; or a Cone of Aif, 
* Whoſe Baſe is ab,” and whoſe Vertex is O, 
is illuminated with his direct Rays, while 
his Light is only reflected to the Eye at O, 
ftom all the other Parts of the Atmoſphere. 
But when the Sun is in the Zenith, he is 


+ ®* Tho" the Arch A DZ is, in this Figure, an Arch 
of a Circle deſcribed on the Center T, not on O, as it 
ſhould be on Suppoſition that HS and VZ contain the 
ſame Number of Degrees, and therefore that the 
H Os and VOZ are equal: Vet the Diftance betwixt 
J, the Earth's Center, and O, on its Surface, being next 

to nothing, in Compariſon with the Diſtabee of a Circle 
in the Heavens, repreſented by the Arch A DZ, from 
the Earth, (as it will be ſhewed preſently) it is much one, 
in this'Caſe, whether that Arch be deſcribed on the Cen- 
ter T, or O: And therefore the Angles HOS, DOE 
. aud VOZ may very well be conſidered as all Equal. 


Teen 


— 


as 30 Minutes of a Degree (which is nearly 


cCeive the Matter thus. When the Sun is 


directly to our Eyes is larger, and conſe. 


ject is off from the Earth. For. thou 
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ſeen directly thro the ſmaller Portion of 
the Sky e i, and only the leſſer Cone e O 
is illuminated with his direct Rays. And 


the Sun's apparent Diameter) appear ſhorter 
toward the Zenith, than toward the Hori. 
zon; therefore the Diameter and Diſk of 
the Sun, appears leſs at his Meridian Alti- 
tude, than when he is riſing or ſetting. 
Or perhaps we may more cafily con- 


in the Horizon, that Portion of the out- 


ward Surface of the Atmoſphere which re- 


ceives its Rays, that are tranſmitted thro it 


quently receives a larger Bundle of Ray 
than when he is higher; therefore he ap- 
pears to us ſo much larger; when he is riſing 

and ſetting, than at his Meridian Altitude. 
This Figure may further ſhew, how the. 
ſenſible and the rational Horizon approach 
nearer to be the ſame, the further an os 
S 4 


the Diſtance. betwixt them is always the 

ſame, ws. I O, or a Semidiameter of the 

Earth; yet the greater the Circle is in. 
which the Object is een, the leſß is the 
Semidiameter of the Earth in Proportion 

to it. Thus T O bears a much greater. 
Proportion: to che Semidiameter - of be 
Earth's, Atmoſphere, wiz, Ti, than to W 


T2. the Semidiameter of the larger Circle. . 


H a Theretore | 
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Therefore in Circles ſo remote as the Or- 
bits of the heavenly Bodies, the Diſtance 
betwixt the ſenſible and rational Horizon is 
not perceptible, but they may be conſidered 
as one and the fame; the Semidiameter of 
the Earth being indeed but a Point, in 
Compariſon with thoſe vaſt Diſtances. * 

| Secondly, The Earth has an annual Mo- 
tion round the Sun, which produces the 
lengthening and ſhortening of Days, and 
different Seaſons, viz. Spring, Summer, 
Autumn and Winter, | 

The Earth, in its annual Motion, has 
its Axis always i in the lame Dire&tion, or 
| parallel to itſelf, 

The Earth completes its Avian 
round the Sun in 365 Days 5 Hours and 
49 Minutes. The odd 5 Hours and 49 

ntes, being nearly a Quarter of a Day, 
occaſion the additional Day every fourth 
Year, or Leap Year, But yet as 4 times 
5 Hours and 49 Minutes wants 44 Minutes 
of a compleat natural Day, or 24 Hours, 
(which'Defect amounts to about 3 Days in 
400 Years,) this occafions the Error ofs the 
Old Style, which is at preſent 11 Days be- | 
hind the New Style, that is uſed in foreign 
8 and in 400 98 et will 
be 1 
| "*Fhe Earth's annual Motion fives Weſt: 

| to Eat; rr e Coutlo'does the 
92 <1 Sun, 


; : Py 
BL bo Z Th 4 
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Sun, as ſeen from the Earth, appear to 
move thro' the Signs of the Zodiac. be 
In whatever Sign the Earth would ap- 
| pear, if ſeen from the Sun; the Sun ap- 
pears in the oppoſite Sign, a8 den ian 
the Earth. 

The Sign which the Earth is i in, is that 
which s upon the Meridian at Mid- 
night; from we can tell what 
Sign the Sun is in, tho' we do not ſee the 
Stars at the Time of his ſhining. | 

When the Earth enters the Sign Libra, | 
the Son appears to enter the Sign Aries, 
which is about the 10 of March. Now 
the Circle of Illumination touches both 

Poles: the Sun is vertical to the Equator, 
and Days and Nights are equal all the 
1 over. This is called the vernal 


When the Earth enters Scorpio, the Sov 
enters Taurus. Now the Days are len 
ened every where North of n x 
and ſhortened South of it. r | 
_ While the Sun is, in Argonne tra 
- velling thro'-Gemini, Le No 
grow ſtill more u 

When: be arrives at Cen, the Day are 
at the longeſt in the Northern Hemiſphere, 
and at the ſhorteſt in the Southern. Now 
the whole Northern Frigid Zone is got 
within the Circle of Illumination towards 


„ eee 


3 Nights are again every where equal 


_ _theſhorterii 
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there. The Reverſe is the Caſe in the 
Southern Frigid Zone. Now the Sun is 
vertieat to the Northern Tropic, which, 
from his entering the Sign Cancer at this 
- Seaſonj- 26; + eee This 
: Is the Summer Solſtice. 
Acsithe dun proceeds thro! Lo and Vir, 1 
the Days ſhorten in the Northern, and 
lengthen in the Southern Hemiſphere. 
When he arrives at Libra, the Days and 
This 
_ tFcalled the Aurtumm Equizres, which falls 

out about the 12 of September. | 
Wben he oolnes to Caprocoris, it is the 
longeſt: Day in the Southern, arid the 
| — the Northern Hemilphtre This 
is the Viner Soffice: The Southern Tro- 
pie is called"tHe-Thopic' o Capricorn, for 
the ſame 83 that the Northern is called 

Tropit of Cancer.” || 
M ee — Aqrari — 
s lengthen — o _ | 
Pi, and ſhorten South of it; until he 
affives at e el ano* when the Earth has 
d and Days and 
Nights are 98 55 


mene er to the Pole it 
Law hb lodj 


wh Winer. At the Pole the 
longoſt 18 nths;: Inn 31 
In * the Earth, half'the 


| ' 
Ch. 2. 


in Darkneſs; therefore at the Equator the 
Days and Nights are always equal. 


The Sun's Declination does not alter 10 
.4 faſt; or his Alitude, as ſeen — 
Place on the Earth one Day at Noon, does 


not differ ſo much from his Altitude the 


next Day at Noon, when he is at or near 
the Solſtices, as when he is at or near the 


Equinoxes: becauſe the Ecliptic, in which 


the Sun appears to move, approaches 
— 1 nearer to a | Poſition to the 
2r, where it touches the Tropics, 
res. and there- 
fore neither does his diurnal Arch, or his 
apparent Path over the Earth abòve the 
Horizon, grow ſo much bigger or leſs, one 
Day than another; nor, conſequently, do 
1 the s lengthen, 
about the ſolſticial, as at the equinoxial 
E | 
The dun, x out abode Center uf 
the Earth's annual rbit “ makes the 
Summer to me Northern Hemil) longs 
n . 


0 . wo. 3 


W in RTn ga or Ellipſe, % 


the Sun ſtanding in or 1 7. 
| Ur Gs, oc ig fl | 
rn Lon Ot Frcs, 


The lor Bll eee 
The lenge an Blip 3 8 92 
| e are che further 2 


The Motions of the Earth. 1 


or ſhorten, 1 falt 
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from the vernal Equinox to the autumnal, 
is eight Days more, than from the autum- 
nal to the vernal. 

The Sun being nearer to the Earth in 
our Winter, than in Summer, makes the 
Winters warmer, and the Summers cooler, 
than they are in the ſame Latitude South 
of the Equator. Hence alſo the Sun ap- 
1 in Winter than in Sum- 


The Cauſe of greater Hest in Summer 
char in Winter is, partly, the Sun's being 
longer above the Horizon; and chiefly, his 
bag above the Horizon; conſe- 
quently his Rays come to the Earth in a 
Direction more lar to its Surface 
py than in the Winter. I 

Let A B repreſent a Portion 
Fs: 1); che Earth's Surface, on which the 


Sun's Rays fall lar; let AC re- 


———_— 6+ — a 
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| Moreover the Sun being low, and near 
the Horizon in the Winter, his Beams paſs 
thro' a much greater Quantity of Air in 
their Paſſage to us, by which the Force of 
them is weakened, than when he ap- 
proaches nearer to our Zenith in the Sum- 
mer. 

The torrid Zone, to one Part or other 
of which the Sun is always vertical, 
therefore hotteſt. | 
I The frigid Zones, tho' they have che 

longeſt Days, receive the Sun's Rays moſt 

obliquely, and are therefore coldeſt, 

The temperate Zones, to which the Sun 
is never quite vertical, nor very oblique, 
enjoy the more moderate Heat. "IF 

But yet we do not find the hotteſt Seaſon 
of the Year to be juſt at the Summer Sol- 
ſtice, hen the gun is longeſt and higheſt 
above the Horizon, but generally a Month 
or two after: which may be thus accounted 
for. We know that a Body once heated 
by the Sun, does not grow cold again in- 
- ſantancouſly, but gradually: or the heating 
Particles which flow from the Sun, do not 
fly off again all at once, as ſoon as the Sun 
is withdrawn; but they fly off, or loſe 
their Force, by Degrees. Now 10 long as 
more Heat comes from the Sun in the Day 

than is loſt in the Night, tho Heat of the 
Earth and Air will be ally increaſing, 


I  Suppole 


5 4 1 
„ 
--/ gre of V 


d 


gro longer, more heating Particles will go 


l The Earth. docs not mere vaiformby 
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| Suppoſe half the Heat of the Day ſhould 
' £0 off in the Night, and, for Exam- 


ple's fake, let us uppoſe that 100 heat- 
mg Particles come from the Sun in the 


Day, 50 only of which fly off in the 
Night, when, at the Time of the Sommer 
Solſtice, the Night i is but half as long as 

but 90 heating Parti- 
cles come from the Sun the next Day; yet 


the Day. Suppoſe 


go +50=140. Suppoſe but 80 new heat- 
ing Particles come the third Day; yet 
3 (i. e. half the Heat of the former 

) =150; therefore this Day will be 
Fe Dev. than the laſt. Thus while 
there are more Particks that excite Heat 
received. in the Day time, than are loſt in 


| the Night, the Heat of the Earth and Air 
will conſtantiy 


grow ſtronger. But, in 
Procefs of Time, as the Action of the Sun 
in heating grows weaker; and the Nights 


off in the Night than were received in the 

Day; and then the Earth and Air will 
ednally cool again, till after the Winter 
thee. 


in its Orbit, 3 the fame De- 


tion, 


| ; but ſwiſter when it s 
nearer the Sun, 46d: Rite whom ter 
off The Medium betwixt the two BN 
. 
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tion, is called its mean Motion *; that is, 
ſuch a Degree of Velocity, which as much 
exceeds the {loweft Motion, as it falls ſhort 
of the ſwifteſt. 

The Velocity of the mean Motion of 
the Earth in its annual Orbit, is computed 

to be at the Rate of 1 5 Miles in a Second 
of Time, 933 in a Minute, 56000 in an 
Hour: which is a 100 Times ſwifter than 
the Motion of a Cannon Ball. Any Point 
on the Earth's Equator moves, by the di- 
urnal Rotation, at the Rate of about 17 
Miles in a Minute, and 1020 in an Hour. 


CHAP. III. 
Of the Preceſſion of the Equinoxes. 


N the laſt Chapter we ſuppoſed the 
Axis of the Earth to continue always 
in one immutable Poſition, or conſtantly 
parallel to itſelf; but it has been found by 
the Obſervations of many Years, that this 
is not preciſely the Caſe ; but that the Earth's 
Axis, tho' it always preſerves the ſame In- 


A che Motion of all the primary Planets js ſome- 
tines accelerated, and ſometimes „ #eeording to 
their rr 
Tour which chy_revotve the Tertts meas Difance ad 
"aw Matias 136 apyiicatile to all of % m. 1 
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clination to the Plane of the Ecliptic, yet 
deviates from its Paralleliſm, with a very 
flow retrogade Motion from Eaſt to Weſt, 
at the Rate of 50 Seconds. in a Year, or 
one Degree in 72 Years; whereby it de- 
fcribes a Circle, of 23+ Degrees Radius, 
round the Pole of the Ecliptic, and com- 
pletes its Reyolution in 25920 Years. Sup- 
poſe a Circle to be drawn in the Heavens 
of 47 Degrees Diameter, round the North 
Pole of the Ecliptic as its Center. Let the 
Axis of the Earth be p-oduced to that Cir- 
cle; then the End of the Axis would move 
round | in that Circle, and the Axis itſelf 
would deſcribe the Surface of a Cone, in 
one complete Revolution, whoſe Baſe is 
that heavenly Circle, aud whole Vertex is 
at the Center of the Earth. Hence it fal- 
lows, that all the fixed Stars in that ima- 
ginary Circle will, in their Turns, be Pole- 
Stars to the Earth; ; and tha that which i is 
now the Pole-Star, will, in Time, be 47 
Degrees diſtant from the Pole. The Caſe is 
the ſame as to the South Pole; ſo that the 
Surfaces of two Cones are deſcribed, whoſe 
Vertexes meet at the Earth's Center. 150 
Thoſe two Points in the Earth's Orbit, 
where the Sun is vertical to the quator, 
are always the Equinoxial Points: But as 
the Earth's Axis deviates from its Paral- 
ſeliſm, thoſe Points in its Orbit muſt alſo 
. their ** * n 


ſ 
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of the Axis to be changed go Degrees; or 
that it now points to fixed Star, in the 


im Circle, go Degrees of the Circle 
diſtant from that which was formerly the 
Pole Star: It is evident that the equinoctial 
Points are now, where the ſolſticial Points 
were tben; and that the ſolftic;al Points 
are now moved into the former Places of 

the eguinactial Points, When the Axis 
has moved 180 Degrees, or thro' half the 
Circle, the vernal Equinox is got into the 
ancient Place of the autumnal, and the 
Summer Solftice into the Place where the 
Vinter was formerly. When the former 
of theſe two Caſes ſhall fall out, wiz. 
when the Axis has moved go Degrees, the 
Summer and Winter will be of the ſame 
Length; whereas there is now eight Days 
difference betwixt them: when the latter 
ſhall come to paſs, vig. when it has pro- 
ceeded 180 Degrees, the Summer will be 
as much ſhorter than the Winter, as it is 
now | ;.and the Sun will. be furtheſt 
off from the Earth in our Winter, and 
neareſt to it in our dummer. 
As this Motion of the equinoctial and 
ſolſticial Points is backwards, or from Eaſt 
to Weſt} contrary to the Order of the 
Signs of the Zaliac, the fixed Stars will ap- 
| to move the contrary Way; which 
they have done, fince the Colures were firſt 

9 ng and the Aſteriſms drawn, by the 


ancient 


— —————— Vo——_ 
7 : ' 
* ” - 


ancient Aſtronomers, (above two Thou- 
ſand Years ago) about a whole Sign; ſo 
that the Stars which were then in that Por- 
tion of the Zadiac, which they named 
Aries, ate now got into Tau; and tho 
that were then in Tami arc now. in. Ge 
mini, &c. een, derer c 
ſtellations, parentiy ſhifted 
their Places; we ill caff the wales Per- 

tions of the Zodiac by the ancient Names; 
v. g. we ftill call chat the firſt Paint of 


8 
Aries, where che vernal Equinat now hap- 
pens, tho it is gone back to 
of the Conſtellation Pifees; and we call 
that the firſt Point of Cancer, vrbere the 


Sammer Solſtice now happens, 'tho' it is 
gone back to the Beginning of the Confſtel- | 


lation Gemini. 3 
From this Preceffon of the Equinozes 


and che 7. ! —— — 
Notice aſp ar hoe 2 
in one of the Tropics, ſuppaſe the 
Tropic of Cancer, he Earth is not yet ar- 
rived to the ſame” Point in the Heavens 
ee lat Year, by yo Beconds of « 

and it will take ao Minutes of | 
Time 00 fun bew thoſe- Seconds of a 
Degree, aud to arte at Fame Sur, ar or 
Point, in the'Hodvens, chere it was at the 


laſt Baramner Solftice. Cs 
Year 
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Year exceeds the Tropical Year by 20Mi- 


nutes. £ 
| The phyſical 


Cauſe of this Precefſion of 
the Equinoxes was unknown to all Aſtro- 
nomers, before the great Sir Jagc Newton ; 
who has diſcovered, that it ariſes from the 
oblate Figure of the Earth ®, 
which is os anos by its diurnal Rots- 
tron. 
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IHE Moon, let of all 8 

yea! Bodies, next co the Sun, ap- 

paar and „ becure of ber 

earneſs to the , m which ſhe is a 

conſtant Attendant, is an opake Glebe, 

which has no Light of its own, but only 

reflects the Light of the Sun which (ines 
upon it. 2 2 

That the Moos ſhines eaily Wim a: 1 

weed Light, e ee e Bam 
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— 
Pole 6: Pals or its Shape is rather 
Lemon, or » perfect Globe. 


4809 F 


* 
— 
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„ like the Sun, ſhe would always 
ſhine with a full Orb, as the Sun does. 

The Moon's' mean Diſtance from the 
Earth is about 240, ooo Miles. Its Dia- 
meter is 2175 Miles. 

. One, Hemiſphere of the Moon i is always 
_ enlightened by the Sun, while the other 
Hemiſphere is.in Darkneſs. 

The Moon, beſides — being cared 
with the Earth round the Sun in a =O, 
has a double Motion of her own... 

1. Round her own Axis in a Month. 
2. Round the Earth, in her proper Or- 

bit, in the ſame Time. N 9 

1. The Moon's Revolution on her own 
Axis, once in a Month, certainly appears 
by ber keeping the * Face always 2 
Wards the Earth.. 

- Jn:the Moon the and Nights are 

Fortnight long, ys” hear) 
of - al Fam er 0 4 

2. Of the Arn Motion round the 
Earth, 

The Oki which this Moon chokes 
G the Earth is an Ellipſis, having the 
Centre of the Earth in one Focus. That 
Point of her Orbit wherein ſhe: ĩs neareſt 
the Earth is called her Pe „or Pe- 
3 the oppoſite Point, in which ſhe is 
Wy, off been the Earth, is called her 
1 or Apogee : "theſe two Points are 

ber des ; the one, viz. the 
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Apogeon, is the higher Apfis, the other the 


lower “. 

The Moon's Orbit is inclined to the 
Plane of the Ecliptic, making with: it an 
Angle of about five Degrees. 

The two Points where the Moon's Orbit 
coincides with the Plane of the Ecliptic, 
are called her Nader. 

The Node by which the Moon aſcends 
above the Plane of the Eliptic Northward, 
is called the Dragon s. Head, and is marked 
thus 8. The oppoſite Node, by which 
ſhe deſcends below the Eliptic Southward, 
is called the Dragon Tail, and is thus 
marked 8. 

An imaginary Line, carried croſs the 
Moon's Orbit, and reaching from Node to 
Node, is called the Line of the Nodes. . 

The Line of the Nodes appears continu- 
ally to move in Antecedence, or contrary 
to the Order of the Signs of the Zodiac; 


- and it revolves in nineteen Years. 


The Moon can never appear exactly in 
the Ecliptic more than twice in her Period, 
viz. when ſhe is in the Nodes. 

The Moon's Diſtance from the Plane of 
the Ecliptic is called her Latitude; her 
| greateſt Latitude is 5 Degrees 18 Minutes. 


* The ſame Terms are applied to all the ocher Planets. 
Any Planet is in its A or higher Apis, when it is 
furtheſt off from the n. or lower 


As 


Apſis, when neareſt to it. 
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As the Son appears to paſs thro' the 
twelve Signs of the Zodiac in a Year, fo 
does the Moon in a Month, - 

When the Moon is in that Part of her 
Orbit which is neareft the Sun, ſhe is faid 
to be in Conjunction with the Sun. Then 
the Whole of her enlightened Hemiſphere 
is turned from the Earth. Then it is New 
When ſhe has proceeded thro one eighth 
of her Orbit, a little Part of her enlighten d 
Hemiſphere is turned towards the Earth, 
and ſhe appears borned. 

When the has advanced two eighths, 
ſhe enters on her firſt Quarter ; then we 
ſee a half Moon. When ſhe has gained 
three eighths of her Orbit, the 1 


ibbous or bumped. | 
* thro balf her 


Orbit, the whole enlighten'd Hemiſphere 
is towards the Earth; Ted the is ſaid to be 
Full, and in Oppoſition to the Sun, The 
Sun and Moon are then ſeen in the oppoſite 
Pacts of the Heaven, one riſing when the 
other ſets. When ſhe is advanced five 
eighths,' ſhe is again gibbous; but whereas 
the Defect or darkened Part was before 
toward the. Eaſt, it is nom toward the 
Weſt, ; 
(6) 


When the has reached three 
her Orbit, ſhe enters on her laſt 
and we fea half Moon again. 


- 
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At ſeven eighths ſhe appears horned. 
When ſhe has completed her Revolu- 


| tion, the whole cnlighten'd Hemiſphere is 
= nn and we have another New 


5 B. The Moon moves in her Qrbit at 
the Rate of about 2300 Miles in an Hour. 
_ "The Moon performs a complete Revo- 
lution in her Orbit in the Space of 27 Days, 
and 7 Hours, which is called a Periadi- 
cal Month; but the Earth having in this 
time advanced thro' almoſt a whole Sign 
in its annual Courſe, and carried the Moon 
along with it, the Moon will mot come to 
the ſame Poſition, with reſpect to the Sun 
and Earth, as ſhe was in when ſhe began 
her Circle, until two Days afterwards. 
Thence it follows, that from New Moon 
to New Moon, which is called a Synodicai 
Month, or Lunation, is 29 Days and a 
half, pretty nearly. Therefore, tho' in 
the Space of a Year the Moon ' performs 
13 complete Revolutions round the Earth, 
or 13 periodical Months and 10 Days over; 
yet are but 12 complete Lunations, 
or ſynodical Months, and 11 Days over, 
in a Ver. 

As the Moon, vy teßecligg the Light of 
the Sun , enlightensthe Earth in the Night, 
ſo does the Earth much more .enli whien 
that {Hemiſphere of the Moon awhich is 
nn ſor the Surſace of the 

Wu: K 2 Earth 
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Earth being above fifteen times bigger than 
that of the Moon, probably reflects more 
than fifteen times as much Light as the 
Moon does to the Earth. From hence 
ariſes that dim Light which is viſible in the 
darkened Part of the Moon a little beforeand 
afier the Change. The Earth appears new 
and horned, gibbous and full to the Moon, 
juſt as the Moon does to the Earth, but 
fifteen times larger. When it- is new 
Moon it is full Earth, and vice verſa. 

The. Moon proceeds daily in her Orbit 
about 13 Degrees, and loſes about 48 Mi- 
nutes a Day, one Day with another, in 
the time of her riſing ; but yet ſhe loſes more 
when the is in one Part of her Orbit, 
and leſs in another; which is occaſion'd by 
the Moon's Path, (which, at preſent, we 
ſuppoſe to be the ſame as the Ecliptic) 
lying ſometimes more oblique to the Ho- 

rizon than at others. Suppoſe the Moon 
zs in the Beginning of Aries when ſhe riſes 
bk Day; To:morrow, ..when the Begins 
ning of Aries comes again tu the Horizon, 
the Moon is got 13 Degrees further Eaſt- 
ward, and therefore does not riſe” till 
ſometime after. Now when the Ecliptic 
is in its moſt icular Poſition to the 
Horizon, at the Time of the Moon's ri- 
fing, 13 Degrees ſet her at a much greater 
Diſtance below the Horizon, than when it 
15 in i moſt oblique Poſition ; — 

1051 8 A $i quently 
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quently ſhe will be longer in coming to 
the Horizon in the former Caſe, than in 
the latter. When the Beginning of Libra 
cuts the Horizon in the Eaſt, the Ecliptic 
is then in its moſt perpendicular Poſition. to 
the Horizon.; but when the firſt Point of 
Aries touches it in the ſame Place it is then 
in its moſt oblique Poſition. Conſequently 
when the Moon is at, or near, the Begin- 
ning of Aries, at. the Time of her Op- 
poſition to the Sun, or at full Moon, 
(which falls out about the autumnal Equi- 
nox,) there is then the leaſt Difference in 
the Time of her riſing from one Night to 
another, after the Full, that there is any 
Time of the Year. And if the Moon be 
at the ſame Time aſcending from South to 
North Latitude, that will reduce her Path 
nearer to a parallel Poſition to the Horizon, 
by about 5 Degrees, than if ſhe moved in 
the Ecliptic ; and ſo make the Difference 
in the Time of her riſing to be till leſs. 
This full Moon is called the Harvef 
Moon; and it is remarkable for its varying 
ſo little in the Time of its riſing for ſeveral 
dogs. together, immediately after the 


"AF th full Moon happen juſt at the 


zon, at the Time of the Moon's rifing, 
nme than other for — 


14 
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and ſo long the loſes more and more in the 
Time of her riſing. But if the fufl Moon 
Falls oot before the Equinox, the Ecliptic 
gros more and more oblique to the Hori- 
Son at the Time of the Moon's riſing; 

and ſne loſes ſeſs and les in the Time of 
Her Tifing every Day than other, tH the 
arrives at the firſt Pomt of Artes. Now ns 
that Week in the Summer or Winter, in 
which the Sum riſes neareſt to 
che fme Time, does not begin at the Sol 
„bot before it, and has the ſo/ficral 
Dey in the Middle of it; ſo that Week in 
the Year, next after a full Moon, when 
he riſes every Everimg neareft to the ſarne 
Time, muſt begin not wich the Moon's ar- 
riving at the firit Point of Aries, (hen the 
Boliptic is in the moſt oblique Pofition of 
all to the Horizon at the Time of her 
rifing,) but two or three Nays before. 
Therefore it is, generally, that the full 
Moon in Auguſt, . when ſhe comes to her 


ion in Pyſces, has moſt remerkably 


| the Property of the 'Harve# Moon. And 
_ the next full Moon after, ix. in Seprem- 
Ser, Which has the ſatne Property of rifing 
nearly at the ſame Time, for ſeveral Nights 


 ofterithePull, , the not quite foremarkdbly 
is dhe former, * "Oy Tome,” called" the 
ner Mon. | fr 29111 
"Phat the Sarfibe of be Moon 7s very 
uneven "and -mionittancons, © 18 _— 


Line which ſeparates the 
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from the Irregularity or Unevenneſs of the 
| d from 
the dark Part of its Diſk, at any Time 
when the Moon is not ful; which Line, 
when viewed with a Teleſcope, appears, as 
it were, toothed, and cut with innumerable 
irregular Notches. And, befides, ſeveral 
ſhining Points may be feen in the dark- 
Part of the Moon, quite ſeparated, tho“ 
not far diſtant from the enlighten'd Part, 
Theſe are concluded to be the Tops of 
Mountains, which are ſooner reached by 
the Sun's Beams than the lower Parts, that 
lie about them. The bright Top of one 
of theſe lunar Mountains has been obſerved, 
on the 4 Day after the new Moon, to be 
diſtant from the Confines of the enligh- 
ten'd Surface, about a 16 Part of the 
Moon's Diameter ; from whence (ſuppo- 
ſing the true Meaſure of the Moon's Dia- 
meter to be known) it is eaſy to compute 
the Height of that Mountain; which is 
accordingly computed to be nine Miles 
high, that is, three times higher than the 
Tip of any Mountain on the Earth. 

Some Parts of the Moon's Surface, even 
when the.in full, appear of a duſkiſh Co- 
lour. Theſe are ſuppoſed, by ſome, to be 
Seas and Lakes. But Dr. Kerill aſſerts (vid. 
Mun. Litzres, Lect. 10.) that when 

they arc pala at with 2 good Tela | 

Nene they * to conſiſt of an Ian 

cc © nity 
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<« nity of Caverns and empty Pits, whoſe 
« . Shadows fall within — which can 
never be in a Sea, or liquid Body. "Theſe 
* black Spots therefore cannot poſſibly be 
„ Seas: but they conſiſt of ſome darker. 
© and fad colour'd Matter, which does not 
te reflect the Light ſo ſtrongly as the ſolid. 
e and ſhining Mountains do.” 
There ſeem to be no Clouds about the 
Moon: for when there are no Clouds in 
our Air, ſhe conſtantly appears to us —_ 


_ fame n 
CHAP. V. 
* the Eclipſes of the Sun and 


Moon. 


14 


N Eclipſe of the Sun is occaſioned 

by the Moon's coming betwixt the 
Sun and the Earth, and thereby hiding the 
Light of the Sun from the Earth ; which 
can only happen when the Moon is in Con- 

junction with the Sun, or at Ne- Moon. 
An Eclipſe of che Moon is occaſioned 
by the Shadow of the Earth falling upon the 
Moon; or by the Moon's paſſing thro! the 
Shadow of the Earth, whereby ſhe is ne- 


ceflarily darkened, and loſes * | 
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the Sun. This can only happen when the 
Moon is in Oppoſition to the Sun, or at 
Full-Moon. | 
Ihe Reaſon why the Sun is not eclipſed 

every New-Moon, and the Moon ever 
Time ſhe is full, is becauſe of the Inclina- 
tion of the Moon's Orbit to the Plane of 
the Ecliptic; ſo that an Eclipſe can neyer 
happen, but when the Moon is either at or 
' Near one of the Nodes. 

If che Moon happens to be exactly in 
the Node at the Time of her Conjunction, 
it occaſions a central 1 0 e of the Sun, 
which i is commonly total; but ſometimes, 
as when the Earth is in its Peribelion, and 
the Moon in its Apogee, the Eclipſe will be 
annular; that is, a luminous Circle of the 


ED will appear round -the Body of the 


If ſhe be near the Node, the Eclipſe may 
be total, tho not central. If ſhe be any 
where within 12% Degrees of the Node, 
ſhe will hide at leaſt ſome Part of the Sun 
from' the Earth, and produce a partial 
Eclipſe. If the be farther from the Node 
than 125 there will be no Eclipſe 


at all; but the Light of the Sun will alt to 

the Earth, either under or over the Moon, 

without Gbſtruction. 

So if the Moon be exactly in the Node 
oſition, the Eclipſe 


the Ectipfes, are of a conical 


(which muſt the Cafe, 7 ek.) 2 
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will be central and total. If near the Node, 
total, tho* not central. If at a greater Di- 
dance, but within 162 Degrees, the Sha- 
dow of the Earth will fall upon Part of the 
Moan, and accafion a partial Eclipſe. But 
if at a greater Diſtance than fo, there will 
be no i ple at all. 

The Lie of the Nodes being carried, 


nearly parallel to itſelf, round the Sun in a 


Year, would twice in the Year, if 

duced, & thrq' the Sun; and the 4 
and Fall Moons which happen neareſt to 
fach a Pafition af the Nodes wilt, moft 
mine. ptoduce Eclipfes, So that there 
are ordinal 1 Eclipfes in a Year, vix. 
two of the nt Too of che Moon; 
which fall out 15 Pairs, thus, ong of each 


| ELuminary at a Fortnight's Diftance, aud 
another Pair, in the ſame manner, about 


half a Year after; 

The Shadows which both the Earth apd 
the Moon caſt behind them, which cauſe 
ure, ter- 
minating i in a Point at a Diſtance from 
their Bodies ; which is proved mt 

If the TA 4 of the Earth were 
Under, or ever e of the hath 64 


ba Earth were of the Game Big 
9 wider and wider the 15 it 85 

ed. ga would be the Caſe, if the 
Eh 900 digger than the Sun,] 1 vw 
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fun out into infinite Space; and ſometimes 
it would involve in it, and eclipſe the Pla- 
nets Mars, Jupiter and — But, as 
that never happens, we may reaſona 
conclude, that the Shadow of the Ear 
is a Cone, whoſe Point, or Vertex, falls 
ſhort of any of thoſe Planets, Beſides, it 
is found that the Moon is longer in paſſing 
thro'- the/ Earth's Shadow, when the is in 
her Perigee, or nearer the Earth, than when 
ſhe is in her Apogee, or further off from 
it; which affords another Proof that the 
Shadow of the Earth is a Cone, which 
grows leſs the further it is extended; and 
conſequenily this proves too that the Sun is 
bigger than the Earth. 

If the Diameter of the Earth's Shadow, | 
where it reaches the Moon, were not fo 
as the Diameter of the Moon (as would 
be the Caſe if the Moon were bigger, or 

as big as the Earth,) the Moon could ne- 
ver 1 * 2476 But ſince the 


Sun, and conſequently her Shadow muſt 
alſo he conixal, 

The Shadqw of the Moon where it 
reaches the Earth, is fo ſmall, that bat a 
little Fart of the Earth can be covered by it 
at a Time; therefore a total Hclipſe of the 


eee 


L 2 about 


1 — 


76 Eclipfes of the a Moon. Part II. 
about four Minutes. But the Diameter of 
the Earth's Shadow, wbere the Moon 
paſſes thro! it, is three or fout Times longer 
than the Diameter of the Moon's Body; 
therefore the Moon is ſometimes totally 
eclipſed for about three Hours together. 
Since when the Moon is eclipſed, ſhe is 
really darkned, and loſes the Login of of the 
Sun, from ſo much of her Diſſe as is in- 
volyed in the Shadow of the Earth, a lunar 
Eglipſe muſt appear juſt the fame in all 
Parts of the World, where it is ſeen. But 
when the Sun appears eclipſed, he, in Re- 
ality, loſes none of his Light, only the 
Moon ſtands in the Way of our ſeeing him, 
either wholly or in part. And ſince the 
Moon can hide the Sun bot from a little 
Part of the Earth at one Time, a ſolar 
Eclipſe will appear differently in different 
Places. In one Place it may be central and 
total, the Moon being juſt between that 
Place and the Sun, or cha? Place being juſt 
in the Center of the Moon's Shadow; while 
the Moon hides but part of the Sun from 
other Places; and from others, no part © of 
him at all. 
Thus in Fig. V. at all Places of the 
Earth between y andy de Sun is ſeen 
eclipſed, either totally or partially; between 
o and o the Eclipſe is total; between e and 
+ it is annular; at «the Sun appears half 
Garten d but in Parts mort remote from 


ths 


/ 
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the Center of the Shadow aun v. chere! is 
no Eclipſe at all. 5 
A lunar Eclipſe ſeen from the Moon, is 
an Eclipſe of the Sun. 
If a ſolar Eclipſe (which is more 
perly an Eclipſe” of the Earth) can be ſeen 
from os Moon, it appears only as a dark 
Spot pa ng over the Diſk of the Earth. 
It is — that the Moon, even when 
ſhe is totally eclipſed, or wholly involved 
in the Shadow of the Earth, does not loſe 
all her Light, but ſtill appears of a faint 
duſky red Colour; which is owing to the 
Sun's Rays being refracted, or bent in- 
wards, in paſſing thro' the Earth's Atmoſ- 
here, (juſt as they are in paſſing thro a 
Buming Bass) by which Means they en- 
ter, and, in ſome Meaſure, enlighten the 
conical Shadow of the Earth, where it in- 
volves the Moon; and it is by that faint 
Light that the Moon i is ſtill viſible, even in 
= midſt-of a central Eclipſe. DON 
Aftronomers divide the Diameters both 
of the Sun and Moon into twelve equal 
Parts, which they call Digits, and each 
Digit into Minutes, Cc. by which they 
meaſure the Quantity of Obſcuration, or 
the Bigneſs of an Eclipſe. 


co ROLLARAIES 


1. The Shadow of the Earth, which is | 
viſible upon the Moon in a lunar Eclipſe, 


appearing 
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CHAP. VL. 
The Doftrine of the Tides. 


HE Surface of the whole Globe 
(as alſo its internal Parts) is every 


where prefied by Gravitation towards irs 
Center. 


If the Globe were all fluid, 605 


ner de loweſt, or neareſt the Center; 


and the Parts leaft pref woukd be highett, 
or furtheſt front 


- Both Sum and Moon attract the Earth 


_ The Effects of the Moon's Attraction 
= rao f Figure, to alter 
| natural ſpherical Figure, muſt be as 

* yo | | | ps, 


8 The Do&trine of the Tides. Part II. 


tural Gravitation towards the Center) is leſs 
preſſed by Gravitation than any other Part 
5 the Shoes of that Hemiſphere, and 
conſequently the Waters will there riſe 
higheſt, _ 
Secondly, Upon the Hemiſphere that is 
remote from-the Moon ; where the middle 
Point being leaſt attracted by the Moon, 
(by reaſon of its greateſt Diſtance from her) 
is left behind, while all the other Parts, 
and even the Center itſelf, -are more at- 
tracted. towards her: from whence it will 
follow, that the Sutface of the Water at 
the Middle of that Hemiſphere, will be 
higher, or-more remote from the Center, 
than in any other Part. The two middle 
Points will therefore be the higheſt in their 
reſpectiye Hemiſpheres; the one being re- 
ally more elevated, the other Jeſs depreſſed, 
by. the Moon's Attraction; 4 the adja- 
cent Parts: So that theſe two Points may 
now be conceived of as the Summits of two 
oppoſite Mountains of Water, or the whole 
Globe may be conceived as now thrown 
into. a ſpheroidical or oval Figure, whoſe 
longer Axis produced would. paſs thro? the 
Moon. And by reaſon of the Earth's Ro- 
| _ theſe Mountains muſt be continu- 
ally ſhifting their Places: all round the Sur- 
— of the Globe; from whence there will 
follow two Flood-Tides and two. Ebb-Tides 


hd of 25 Hours; in which Liens 
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the Moon moves from the Meridian of any 
Place, to the ſame Meridian again, 

When the Sun and Moon are in Con- 
junction, or Oppoſition, that is, at New or 
Full Moon, the Attraction of both theſe 
Bodies acting upon the Earth in the ſame 
Direction, or J eclaget ht Line, their 
Force is united to * the Waters; 

whereby are produced Spring- Tides. 

When the Moon is in her 1 
her Attraction acts in ane Direction, the 
Sun's in a quite contrary; by which Means 
they correct, or counteract one another, the 
Moon raiſing the Waters where the Sun 
depreſſes them, and vice verſa; which 
produces Neap-Tedes. 

It is evident, that if the two oppoſite 
Protuberances,, or Summits of the two 
Mountains of Water, were always cxatly 
4 the Poles of the Earth, there would be 
and falling of the Waters by 
Means of the Earth Rotation, or no 
Tides at all; but it would conſtantly be 
high Water at the Pales, and low Water 
all round the Equator. On the other 
Hand, when theſe two. Summits are - 
theſt from the Poles, that is, 
Equator, he Rik an) Fal of the Waters | 
by Means of the Earth's Rotation, is = 
greateſt : therefore the nearer they are to 
the Equator, the Riſe and Fall is the 

greater; and the nearer * to the Poles, r 
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Riſe and Fall is the leſs. Conf: equently 
when the Sun and Moon are in Conjunc- 
tion or Oppoſition, in. or near the Equi- 
noctial, as in March or September, the 
Spring -Tides muſt riſe higher, (the Sum- 
mits of the two Mountains being then upon 
the Equator) than when they are in Con- 
junction or Oppoſition in the Tropics, as 
in June and December. And the Moon 
being in the Tropics at her Quadratures in 
March and September, and in the Equi- 
noctial at her Quadratures in June and De- 
cember, the Neap-Tides will be leſs vigo- 
rous in the former Months, and more vi 
rous in the latter. And, - befides, when 
the Moon is in the Tropics at her Quadra- 
tures, the Sun is in the Equinoctial; there- 
fore the Riſe and Fall of the Waters by his 
Influence (counteracting that of the Moon) 
is then greateſt, tho ſtill leſs] than that of 
the Moon, conſequently the Neap-Tides 
will then be weakeſt, But when the 
Moon is in the Equinoctial at her Quadra- 
tures, the Sun is in the Tropic, whoſe In- 
fluence, as counteracting the Moon, is then 
leaſt; therefore the Neap-Tides will then 
be ſtrongeſt. So that the Difference be- 
twixt the Spring and the Neap-Tides is 
much leſs conſiderable at the er than 
at the equino#ial Seaſons. 

Yet the higheſt Tides of -the Year are 
obſerved to be (cateris paribus) eſo 

Ore 
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before the vernal, and ſometime after the 
autumnal Equinox, viz. in February and 
ober; which is owing to the Sun's being 
nearer the Earth in the Winter Months, 
when, conſequently, the Force of his At- 
traction on the Waters is greater, than in 
the Summer Months. : Ai | 
It has further, been obſerved, that, in 
this Part of the World, the Tides riſe 
higher when the Moon is in the Northern 
Signs, at the Time of her coming to the 
Meridian, above our Horizon ; and when 
ſhe is in the Southern Signs at the Time 
of her coming to the Meridian, below the 
Horizon ; than when, on the contrary, ſhe 
is in the Southern Signs above our Horizon, 
and in the Northern Signs below it. The 
Reaſon of which will evidently appear upon 
the Globe, viz. That in the two former 
Caſes, the Moon is nearer to our Zenith 
and Nadir, when ſhe is upon our Meridi- 
an, or at the Time of high Water, and, 
conſequently, we are then nearer to the 
Summits of the Mountains of Water, than 
in the two latter Caſes. "I 
Tho the Force by which the Tides are 
raiſed is continually increaſing, from the 
Time of the--Moon's Quadrature to her 
Conjunction or Oppoſition, after which it 
gradually decreaſes until the next Quadra · 
ture; yet the higheſt Spring-Tide is not 
juſt at the New or Full Moon, but a Day 
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or two after; which may be thus accounts 
ed for. 

Conceive every Tide as raiſed by a dou- 
ble Force, vi. ſome Part of the Force by 
which the laſt Tide was raiſed ſtill remain- 
ing, and the Force of a new Impulſe. 
When both theſe together amount to more 
than the whole Force which raiſed the laſt 
Tide, the preſent Tide muſt riſe higher 
chan the laſt did. Suppoſe the remaining 
Force to be always half the whole Force 
of the laſt Tide; Suppoſe the new Im- 
pulſe, juſt at New or Full Moon, tobe 15, 
and the whole Force, with which that Tide 
is raiſed to be 22. Let the new Impulſe 
of the next Tide be but 14, then 1411 
(7, e. half 22) 22 5: this Tide will there, 
fore riſe higher than the laſt. Let the new 
| Impulſe of the next Tide be but 13 ; then 
13-124 (7. e. half 2 5) =2 54. Conſequently 
this Tide will riſe fel higher than the laſt 
did; tho' the Force of the Action of the 
two Luminaries, by which the Tides are 
raiſed, is now confiderably abated. | 

For the ſame Reaſon, the deadeſt Neap- 
Tides will fall out, not preciſely at the 
Moon's 2 but 7 u. e | 
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of the Planets Mercury, Venus, 
Mars, * piter, and Saturn. 


HE Planets are diſtinguiſhed into 
 Tiferjor and Superior. NI ercury and 
Venus are called the Inferior Planets, be- 
cauſe they are lower than 'the Earth, in 
the ſolar Syſtem, and nearer to the Sun; ; 
4 ph, Jupiter, and Saturn, are called the 
Superior Planets, becauſe they are higher 
than the Earth, and- more remote from 
the Sun. 
MERcuRy revolyes alt the Sun in 
87 Days 23 Hours, at the mean Diſtance 
of of 32,000,000 Miles. As this Planet is 
almoſt three times nearer the Sun than the 
Earth is, his Light and Heat is ſeven times 
greater than ours *; ; which Degree of 
Heat is ſufficient to make Water boil. 


* The Quantity of Light and Heat which the faided 


Planets receive from the Sun, the 
75 Dre. a r 


* 
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This Planet muſt therefore confiſt of den- 


ſer Matter than the Earth; and if it be 
inhabited, it muſt be by other ſort of 
Creatures than any that live here. 

An Eye in Mercury ſees five Planets ſu- 
perior to it, Venus and the Earth, when 
they are in Oppoſition to the Sun, ſhine 


upon Mercury with a full Orb, and afford 
a conſiderable Light to this Planet in the 


Night ; but the other Planets do not afford 
him ſo much Light as they do to us. - 


Tt is not —— whether Mercury re- 


volves on his Axis, nor what is the In- 
clination of his Axis to the Plane of his 
Orbit; conſequently the Length of his 
Days, and what Change of Seaſons this 
Planet is ſubject to, are both unknown; 
only the Orbit of Mercury, being the moſt 
excentric of any of the Planets, muſt oc- 
cation a conſiderable Alteration of his 
Light and Heat, in different Times of his 


Year. 

Mercury's ——_ Elongation or appa- 
rent Diſtance from the Sun, is about 28 
Degrees. The Inclination of his Orbit to 


the Plane of the Ecliptic is 6 Uegrees, 54 


be other Planets betwixt 
ercury and the — but if there are, 
they can never ſeen by'us, becauſe, of 
the. Naeh to the Sin.” e 


| Vgnus, 


Asgard 
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Vznvus, the brighteſt of the primary 
Planets, and neareſt to the Earth, is 7906 
Miles Diameter, She revolyes on her Axis 
in 23 Hours“ and in her Orbit round 
the 8un in 224 Days, 16 Hours, 46 Min, 
at the mean Diſtance of 59,000,000 Miles 


from the Sun, Her Light and Heat is 
more than twice as much as ours. The 
Orbit of Venus being nearer the Sun than 
the Earth's annual Orbit, ſhe is much 
nearer the Earth, viz. ſix times nearer; at 
her inferior Conjunttion, ot when ſhe is be- 
twixt the Earth and the Sun, than at her 
ſuperior Cunjunction, viz. when the Sun is 
2 the e Venus; therefore 
appears ger to us at one time 
Her greateſt Elongation is about 48 De- 
ces; The Inclination of her Orbit to the 
ane of the Ecliptie is 3 Deg. 24 Min. 
dhe a with di t Phaſes, viz. 
horned and full like the Moon; and ſome- 
times, at ber inferior Conjunction, ſhe ap- 
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pears as a | Spot pitting over" the _ of 


the Sun, 

The different Phaſes of Venus were firſt 
diſcovered by 'the great Italian Philoſopher 
Galileo, in the Beginning of the laſt Cen- 
tury: whereby he fulfilled' the famous 
Prophecy of Copernicus; who, when it was 

objected to bis Hypotheſis, that according 
to it, Venus ought to o tbe ſame 


et and Phaſes that tbe Moon does, 


=_ nſwered, that perhaps the Aftronomers in 
after Ages would find, that un really 
undergo all theſe Cbunge.. 


: "The inferior Planes, from the Time of 


| their ſuperior to the Time of their inferior 
Conjunction, are ſeen more eafterly"than 
the Sun, and ſet Ne. him. 3 
are Evening Stars.” Anno Notary 1 

But from the Time of their alete to 


their ſuperior Con junction, they are ſeen 


weſtward of the Sun; and e ſet 
in the Evening, and riſe in the Morn- 


ing before him Then they are Morning 


Star 3 
They are ſeen from the Earth to move 
much. ſwifter in their Orbits round the 
Sun at ſom than at others; and their 
— zee appeats ti be aire, 
to the natural Order af the 

. 25 of ert d Lee £ as from Arier to Jau. 
ris Sc... 3 Or,contrary_ 
to aye On Order of the Signs, as from Taurus 


as a 1 e tt. 


Axis in 24 Hours, 40 Minutes, atthe mean 
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to Aries, Gc. and ſometimes they appear 
to be flationary, or without any Motion 


at all, for ſome Days together; all which . 
is occaſioned by the Earth and theſe Planets 
moving in concentric Orbits, one within 
another, but with different Velocities. 
Let the leſſer Circle about the Sun re- 
preſent the Orbit of Mercury, Fig. VI. 
and the larger the Earth's annual. 
Orbit, about a Quarter, or 12 Weeks of 
which, anſwers, in time, to Mercury's 
Year. When the Earth is at o, and Mer- 
cury at o, in his Orbit, he appears at o in 
the Zodiac z about a Week after at 11 1, 
he appears direct; at 2 22 and 33 3 be con- 


tinues direct, tho more ſlow in his Motion; 


at 444 he is fationary ; at 5.5 5 he ap- 


pears retrograde, as alſo at 6 6 6 (when he is 
in his inferior Conjunction ;) and at 7 7 7, 
till about 8 8 8, he is fartonary again; after 


which, at g g o and to 10 10, he 
direct again; and more ſwiftly at 11 11 11 
and 12 12 12. The Caſe of Venus is | 


much the ſame. 


Mars, who looks the moſt Me 3 
fiery of any of the Planets, revolves on his 


Diſtance of 123,000,000 Miles from the 
Sun. His Days and Nights are always 
nearly of the. * — 1 becauſe his 
ann a ao 
18 | 3 
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of his Orbit. The Inclination of his Orbit, 
to the Plane of the Ecliptic, is 1 Deg. 52 
Min. His Year is almoſt twice as long as 
ours, (for he performs his Revolution about 
the Sun in 1 Year, 321 Days, 23 Hours) 
but with little Variety of Seaſons, The 
Quantity of Light and Heat which this 
Planet receives from the Sun is not half fo 
much as ours. Mars ſeems to have an 
Atmoſphere round him, as the Earth has, 
which is argued from the fixed Stars ap- 
pearing obſcure, when they are ſeen juſt by 


_ . This Planet is five times nearer to us 
when he is in Oppoſition to the Sun, than 
when he is in Confunction with him; there- 
fore he a pears fo much bigger and brighter 
ja 11's than another, © - | 
A Spectator in Mars will hardly ever ſee 
Mercury; 8 as a Spot in the 
Diſk of the Sun. Tad an Eye in Mars, 
Venus will appear about as far from the Sun, 
as Mercury does to us. And the Earth 
about as far off as Venus appears to us 


 Jur1TER's mean Diſtance from the 
Sun is 424,000,000 Miles. He-revolves 
on his Axis in 10 Hours; | and-his Days 
and Nights, each of 5 Hours, are always. 
nearly- of the ſame Length, all over. his 
Surface; becauſe his Axis, like that of 
| Mars, is nearly at right Angles tothe Plane 
10 


of 


3 Ln 


= 


— 
* 
* 
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1 
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of his Orbit. The Inclipation of his Orbit, 
to the Plane of the Ecliptic, is 1 Deg. 
20 Min. His Year is equal to almoſt 12 
of ours, v2. to 11 Yeats, 314 Days, 12 
Hours, but without any conſiderable 
Change of Seaſons. The Light arid Heat 


which this Planet receives from the Sun is 
but one * Part of what the Earth en- 


oys. 
) Beſides abundance of Spots which may 
be ſeen on Jupiter's Surface, he appeats to 
be ſurrounded with ſeveral Belts, or Gir- 
dles, which are paralle] to his Equator, 
and to one another; and are variable both 
in reſpe& to their Bteadth, and their tela- 
tive Diſtances, Sometimes they appear 
wider, ſometimes narrower, ſometimes 
they are nearer, and ſometimes further off 
from one another, Whethet theſe Spots 
and Belts are inherent in the Body of the 
Planet; ot whether they ſwitn, like Clouds 
and Vapouts, in its Atmoſphere, tio Ob- 
. ſervations yet made ate ſufficient to inform 
us. | 
This Planet has four other primary Pla- 
nets beneath him ; but they are all too near 
the Sun to be ever feefi ii Jupiter by an 
Eye of no ſhatper Sight than outs: Even 
Mars, which is furtheſt off from the Sun 
ef all che fort, will deer ke ne 18 
&s front Hi. Ah ring how 
Fil Frogs 


ſmaſl 4 Planet Mars is, and frow 
e. N 2 re | 


the Earth, In ] 
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reflects the Sun's Light, he will ſcarcely be 
ſeen at ſo ſmall a Diſtance from the Sun ; 
ſo that Saturn is the only primary Planet 
that can be ſeen at Jupiter, 

Jupiter has four Satellites or Moons re- 
volving about him, viz. 


| Mile, 


| D:H:M * , 
Firſt |=] 1:18:28]:] 130,000 
Second 3:13:14|s| 364,000 
Third |& 7: 3:43[3| $80,000 
Fourth 1 16:16: 32]* 3 


His . Moon muſt appear almoſt 
as great to an Inhabitant of Jupiter (ſup- 


poſing his Eyes like ours) as our Moon 
does to us; and if the other Satellites are 


not leſs than the outermoſt, they muſt ap- 


pear much greater, Mr, Hugens conceives 


them to ee Þ, if at al, leſs than 

abi r they have frequent 

Eclipſes of the "<4 and of their Moons; 
and ſometimes one Moon eclipſes another. 

All the four Satellites of Jupiter werę 


- fiſt diſcovered by. Galilu, Jan. 7, 1610. 


Saru s mean Diſtance from the Sun 
is 7, opo, ooo Miles, his Year is equal to 
near 30 of qurs, VE, 29 Years, 167 Days, 
22 Hours. The Inclination of his Orbit, 
- 200 the Plane of the Edlip iptic, is 2 Deg, 
| £0 Mis Whether — er on his 


= " 
- 
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Axis is not known: tis certain he enjoys 
but one go"* Part of the Light and Heat 
from the Sun that we do. An Eye in 
Saturn ſees no primary Planet but Jupiter, 
<q always appears to accompany the 
un, 

Saturn has five Saellzs moving round 

him, VIZ, 


| by D: H: M| Miles. 
Firſt |.| 1:21: 190% 146,000 
Second | x I7: 41 4 187, ooo 
Third E 4: 13:47 263,000 
Fourth 15: 22: 41 360o, ooo 
Fifth 79: 22: 4| |1 ,800,000 


The fourth Satellite is the largeſt of them 
all; the great diſproportionate Space he- 
twixt that and the fifth, gives Room to 
conjecture that there may be a ſixth, tho 


we have not yet diſcovered it. 
The fourth Satellite was firſt diſcovered 


by the famous Chriſt. Hugens, in the Be- 


ginning of the Year 1665. The other four 


were all diſcoved by Mr. Caffim, betwixt 


the Years 1671 and 1684. 
Saturn has a vaſt ſolid Ring, different 


from all the other Planets, which encom- 


paſſes his Body, as an Horizon does a 
Globe; it is about 21, ooo Miles broad, 


and as much diſtant from Saturn's Body. 
F he Thickngſs of it js to us almoſt 2 
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ble; -perhaps it may be 5oo or 1000 Miles. 
This Ring caſts a vaſt Shadow) upon the 
Body of the Planet, and it muſt occaſion 
very ſtrange, and different celeſtial A 

ances to the Saturnian Inhabitants, uf any 
ſuch there be. 

The ſuperior Planets, as well as' the in- 
ferior, are, by Turns, Morning and Even- 
ing Stars; and they e direct, flatio- 
nary, and retrograde. 

Let the leſſer Circle about the Sun re- 
| Fig vn. preſent the Orbit of the Earth, and 

the larger that of Jupiter, ho 
moves thro' but about a tath Part of his 
Orbit, while the Earth makes a complete 
Revolution round the Sun. When the 
Earth is at o, and Jupiter at o in his Or- 
bit, he is ſeen at o in the Zodiac ; about a 
Month after at 1 1 t, he appears direct, 
and near his Conjunction with the Sun; 
at 2 2 2 and 3 3 3 he continues dire, tho 
more flow in his Motion; about 4 4 4 he 
is. Hationary; at 5 5 $ he appears retrograde, 
as alſo at 666 (when he is ih his 
ſition) and at 7 7, till about 8 8 8, heis 
fationary again; after which, at 9 9 9 and 
10 10 10, he becomes direct 4 and 
more ſwiftly at 11 11 11 and 12 12 14, 
ing = of Siturs ud Marv dro much th: 

As de Ois of all che Planets une . 
Hlined to the Plane of the -Eeliptic, fornc 
WY 5 more 
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more and fome leſo, they all have Lati- 
tude ; that is, they are always at ſome Di- 
ſtance from the Plane of the Ecliptic, ex- 
cept when they arejuſt in the Noges of their 
Orbits. Their Latitude, as it would a 
pear to an Eye placed in the Sun, is called 
their Hehocentric Latitude; as it is ſeen 
from the Earth it is called their Georentrie 
Latitude. Now, tho' the Helio- 
centrie Latitude of any Planet is but juſt 
equal to the Inclination of its Orbit to the 
Plane of the Ecliptic, yet its Georentric 
Latitude may be much greater. For In- 
ſtance, the greateſt Heocentrie Latitude 
ol Venus is about 44 Degrees; but as ſhe is 
much nearer the Barth, at one Time than 
another, ſhe will appear under a greater 
Angle with the Plane of the Ecliptic ; or a 
Line drawn from the Obſerver's Eye to 
Venus, will make a greater Angle with the 
Plane of the Eclipticat one Time than an- 
other, that is, when ſhe is nearer than when 
he is farther off: andconſequently tho her 
Heliocentrie Latitude were exactly the ſame 
in both Caſes, yet her Geocentric Latitude 
would be very different. And thus it is, 
that Venus has at ſome Times, viz. when 
ſhe is neareſt the Earth and Retrograde, 
more than 8 Degrees: Latitude; and it is 
on this Account the' Zodiac is made to ex- 
tend. ſomewhat above 8 on each 
Side of the Ecliptic, that it may be broad 
th enough 


96 The Planets may be Part II. 


enough to taken in the apparent Paths of 
all the Planets, 


COROLLARY. 


The ſuperior Planets appearing direct, 
ſtationary, and retrograde, is a Proof of the 
Earth's annual Motion round the Sun; for 
if it had no ſuch Motion, they never could 
otherwiſe than direct. | 
That all the Planets, both primary and 
ſecondary, may be habitable Worlds, is a 
Notion, (however laugh'd at by the Vulgar, 
yet) not without a reaſonable Probability. 
For who that has ſeen any Engine, a Wind- 
mill for Inſtance, in his own Country, and 
knows the Uſe of it is to grind Corn; if he 
travels into another Country, and there 


ſees an Engine of the ſame ſort, will not 


reaſonably canine that it is deſigned for 
the ſame Purpoſe? So when we know 
that the Uſe of this Planet, the Earth, is 
for an Habitation of various Sorts of Ani- 
mals; and we ſee other Planets at a Di- 
ſtance from us, ſome bigger, and ſome leſs 
than the Earth, all of them ſolid Bodies, 
much of the ſame Shape with the Earth; 
one, at leaſt, encompaſſed with an Atmoſ- 
phere as the Earth is; all moving periodi- 
cally. round the Sun; moſt, if not all, of 
them , on their own Axis, juſt as 
the Earth does and ſome of them at- 

tended 
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tended with Moons, toJenlighten them in 

the Night: is it not highly reaſonable to 

conclude, that they are all deſigned for the 

ſame Uſe that the Earth is, and that they 

are habitable Worlds, like this i in which we 
live? 

What Uſe can we conceive of Jupiter's 
and Saturn's Moons, which are not viſible 
to us without the Help of Teleſcopes, un- 
leſs they are to enlighten theſe Planets in 
the Night? And of what Uſe can their 
Light be to thoſe Planets, if there be no 
Inhabitants to enjoy the Benefit of it? Nay, 
of how little Uſe are any even of the pri- 


mary Planets to our World? How little is 


the Light which they afford us? And as 
for any Influence upon us and our World, 
which the Aſtrolagers aſcribe to them, 
which they conceit to be different, accord- 
ing to their different Aſpects * and by 
which ny pretend to re future Events; 

| it 


 *® Aþefts of the heavenly Bodies, ſignify their Situa- 
tion in the Zodiac, with repect to one another; or their 
Diſtance from one another in Longitude. The Names 
and 9 * t Aſpects are "FE bare 
1. & Sextile, w are two Signs, or 
from one another. 

2. U Nxartile, when they are three Signs, or 90 De- 


145 d Tring, when they are four Signs or 120 Degrees 
* a of bin, Ya they are fix Signs, or 180 De- 
11:63 0 5* 
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it is moſt certainly all a groundleſs and 
fooliſh Conceit. Whoever conſiders the 
vaſt Diſtance of the Planets from us, and 


that their a” are according to natural 
Laws, will not eaſily believe they can 


have any ſuch — at all. 


SHAH Tl 
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| OMBETS, or Blazing-Stars, were 
aneiently to be Meteors, or 
Exhalations, fet on Fire in the bigheſt 
Region of the Air; but the modern Aſtro- 
nomers have found that they are above the 
Orbit of the Moon, Moſt probably they 
are a ſort of excentrical which 
move periodically round the Sun, 


. J. — faid to be in Conjentiion when 
the fame Line of Longitude, tho* they may 
not be in the ſame Point of the Heavens ; but ſeveral De- 
: diſtant from each other in reſpect of Latitude: 
"Eeercry and dhe Moon may be in Coujunticn, when er 
. they are 12 Degrees aſunder ; that is, when 

"has near 7 — on one Side of 
ns latter aboye 5 Degrees Latitude on the 
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Their Orbits are very long Elipſes, ha- 
ving the Sun in one Focus *. 

The proper Motion of Comets is not 
the ſame in all, but each has its peculiar 
Courſe. Some go from Weſt. to. Eaſt, 
others from Eaft to Weſt; ſome from 
North to South, others again from South 
to North, in all Planes. als Directions: fo 
that they are not, as the Planets are, con- 
tained within the Zodiac. 
Not more than twenty Comets 
have yet been obſeryed ; at leaſt fo as that 
their Paths in the Heavens have been traced 
and deſcribed, The Time in which they 
complete their Revolution is not yet known, 


except perhaps of two or three of them. 


. When the Comets deſcend near to the 


Sun, they become viſible, and continue ſo 


for — time, while they are aſcending 
again from him: but as they remove fur. 
ther off, we loſe Sight of them by De- 
grees; ll at length hes run out into far di- 
ſtant Regions, where they are quite inviſi- 
ble to us, in by far the greater Part of their 


Orbits. 


„Mr. Arout, « French Gendeman was the firſt, that 
I can find, who edit the future Motion of a 
Comet; which he did — ing the Path of one that 


| dl that went before 
I his excellent Princ. of. Mathem. Lib, 3, 
r 1 27 | When 


35 
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When a Comet deſcends near to the Sun 
it is ſet on Fire; and its Tail ſeems to be 
nothing elſe but a long and very thin 
Smoke, or Train of Vapours ſtreaming 
from it, which always points to the Re- 
gion oppoſite to the dun. 

The popular Diviſion of Comets into 
three Kinds, viz. Caudati or tailed, Bar- 
bati or bearded, and Criniti or hairy, ariſes 
not from any real Difference of Comets 
from one another, but from different Cir- 
cumſtances of the ſame Samer For In- 
ſtance, 

When a Comet is moving Such the 
Sun, the Train of Vapours follows it, like 
a Tail 

When it is moving from the Sun, af- 
ter its Perihelion, the luminous Vapour 
marches before it, in the Manner of a 
Beard. 

When the Vapour is projected directly 
behind the Comet from us, it is then hid 
from our View, excepting that we ſee a 
little of it appearing round the Comet, like 
a Border of Hair. This Appearance may 
be accounted for, partly, from the Train 
of Vapours widening as it recedes from the 
Head, (as-it always does) ſo that we ſee a 
little of the remoter Part round the Body 
of the Comet; and partly, becauſe the 
Vapour is raiſed, by the Heat of the Sun, 
Chiefly from the Side e or Hemiſphere which 
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is towards the Sun, and is thrown off, by 
Gravitation; the contrary Way. For as in 
our Air, the Smoke of a heated Body 
aſcends from the Earth, towards which the 
Body gravitates ; ſo in the Heavens, where 
all Bodies gravitate towards the Sun, Smoke 
or Vapour muſt aſcend from the Sun; 
therefore the Vapour which is raiſed from 
that Side of a Comet which is towards the 
Sun, is turned back again, and thrown the 
contrary Way, Conſequently when the 
Comet is oppoſite to the Sun, and the 
heated Side is towards us, the Vapour, in 
returning: back, is ſeen round the Edge of 
the Diſk of the Comet, and helps to form 
what is vulgarly called the Hair, ; 

N. B. The Tail or Beard of a Comet 
appears longer or ſhorter, not only as it is 
really projected to a further or leſs Diſtance 
from the Head, but as it appears to us 
making a greater or leſs Angle, with a 
Line drawn from our Eye to the Comet. 
When we ſee it at right Angles, or any great 
Angle, it appears long; but if at a ſmall 

Angle it appears ſhort. 

Sir Jſaac Newton has computed that the 
great Comet, which appeared 1680 and 
1681, was heated; by its near Approach 
to the Sun, to the Degree of near 2000 
Times the Heat of red hot Iron. 

Bodies that can endure ſo intenſe a Heat, 
„ being diſſipated and de- 


ſtroyed, muſt needs be very 


Part II. 
hard and folid; 
fuch therefore, no doubt, the Comets are. 
Helvetius, by meaſuring the Comet that 
appeared 1665 found its Diameter to be 
three times len as that of the Earth; 
conſequently the B. Body of that Comet muſt 
jg twenty-ſeven Times _ _ the 
be Comet which ap; red 1682, is 
—_— ſame that a 
, and before in 1531; whoſe Period 
— cherefore be 75 or 70 Vears; and 
whoſe Return may be expected 1758. les 
preateſt Diſtance from the Sun, to its leaſt, 
ie as 60 to 1: and its greateſt Light and 
Heat, to its leaſt, as about 3600 to 1. 
The Comet Which a appeared 1661, is 
7 to be the ſame that appeared 1532, 
ſe Period is ' therefore about ies. 
| Years.” It may be expected again 1789. 
Its greateſt Diſtance to its leaſt, is compu- 
ted to be more than 100 to 1, and its 
eateſt Light and Heat to berge more. 


n-10,000 to 1. 
1680 


The great Comet hehe 
and 1681 is ſuppoſed to be the ſame that 


—_ in the 44th Year before the Chri- 
ia Era, and again A. D. 531 or 532, 
again 1166, abc Jaflly n aro 
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the Time of its Revolution muſt be 576 
Years, and is next be ex- 
pected in the Year 2256. Its greateſt Di- 
ſtance to its leaſt is above 20,000 to 1, and 
its greateſt Light and Heat to its leaſt above 
400,000,000 to 1. 

We know but little, or e miker nothing 
certainly, of the Uſe of Comets, They 
ſeem, in their preſent State, to be very 
unfit for the Habitation of Animals; be- 
cauſe of their intenſe Heat, when they are 
in one Part of their Orbit, viz. neareſt the 
Sun, and their extreme Cold in the oppo- 
fite Part. But yet God could, no doubt, 
make Creatures who fhould be 

enduring both thoſe Extremes. To ima- 

that the appearing” of a Comet is 
— and that it forebodes ſome 
proaching Calamity to any Part of 
Earth, is a ſuperſtitious Conceit, without 
any Foundation in Reaſon; and it ſeems to 
be condemned in Ferem. X. 2. 
Thus faith the Lord, karn not the Way of 
_ the Heathen, nd be wt diſmayed at the Signs 
of the Heaven ; for the Heathen are di- 
Sg as FO: 3 A 


= 
, 
1110714 


capable of 
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CHAP. XM 
0 the A. of Tims. 


8 the Moon wants two Days, over 
and above an entire Revolution. in 
her Orbit, to complete a Synodical Month, 
or Lunation ; (vid. Ch. iv. p. 67.) ſo, for 
the Game Reaſon, does the Earth want 
about four Minutes, more or leſs, over and 
aboye an entire Revolution on its Axis, to 
complete a natural Day from Noon to 
Noo oon. Or thus: the Earth completes its 
Revolution in 23 Hours, 56 Minutes; but 
the Meridian on which it was Noon fo 
long ago, is not yet come to Noon again; 
becauſe, ſince then, the Earth has advanced 
forward, in its annual Orbit, about one 
Degree and therefore we muſt wait ſome 
time longer, before the Sun will come 
again upon the ſame Meridian, and make 
Noon. But now that Meridian will at 
ſometimes gain Noon again ſooner, after 
a complete Revolution, than at other 
Times; ſometimes in leſs than 4 Minutes, 
ſometimes in more; becauſe the Angle 
from the Sun to the two Points in the 
| ITO, the one where it _—_—— 
* 


N 
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day at Noon, the other where it is to 
Day, when it has completed its Revolu- 
tion, is leſs in Summer, when the Sun is 
farther off from the Earth, than in Win- 
ter, when he is nearer to it: and conſe- 
quently, that Meridian will have the Sun 
upon it again ſooner, after the diurnal Re- 
volution is completed, when the Angle is 
leſs, than when it is greater; therefore the 
natural Days from Noon to Noon are not 
of equal Lengths, which is one Reaſon of 


the Difference betwixt equal Time, which 


is meaſured by a Clock that is ſuppoſed to 
go without any Variation, and to meaſure 
exactly 24 Hours from Noon to Noon; 
and apparent Time, which is meaſured by 
the apparent Motion of the Sun in the 
Heavens, or by a good Sun-Dial. 

Let Aa Ce F be the Earth's , vir 
Orbit, S the Place of the Sun, 
Aa=Cc the Arch which the Earth runs 
over, while it makes a complete Revolu- 
tion on its Axis. A B, a Semidiameter 
of the Earth from the Center to any Meri- 


* The Arch A à is in reality greater than Ce; for the 
Earth, as well as every other deſeribes in its Mo- 
tion round the Sun, equal Spaces, or Areas, in equal 
times. That is, if the moves from A to , in the 


Space A'S 4 ig equal to the Space C'S c. But . 
Tri CS'c is longer 


Arch A muſt be greater than Cc, However it is ſuffi- 
Mid 31 in the * 1 
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ſuppoſe them equal. 
dian 
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dian at Noon Veſterday, in Winter; DC 
the ame in Summer; a6 the fame Semi- 
diameter carried parallel to itſelf, after 
a complete Revolution, cd the ſame in 
Summer. Now the Angle A $.@zCSF 
(Eucl. I. 15.) is than CS e by the 
Fc, therefore de e C8 (Eucl. I. 
29.) is leſs than 6a Ezx(ASa=) CSF, 
therefore the Arch de is leſs than 5 E. 
therefore d will come toe in leſs time than 
6 tw E. 
| Another Cauſe of the Difference betwixt 
ual and apparent Time, is the Obligmity 
the Ecliptic to the Equator; by Means 
of which, Archs of the Ecliptic, bounded 
by Metidians that are neateſt to one an- 
other, are no where equal to Archs of the 
Equator, . bounded by the ſame Meridians;; 
338 greater, _ leſs -- fo that 
the Obliquity of the Ecliptic to the Equa- 
tor, 5 in ſome Parts than in 
others, (ws. greater near: the equinoctial 
Points, and leſs near the ſolſticial Points,) 
ccalionsalld a Difference in the Length of 


n ia 3 
ua- 
Neg tors . 


* wor, EZQ 3 
.the Ecliptic, 


- Ecliptic ;/ the Arch Er 
dera ene WE IO noon 
1 — — —_— 


| Bout by 
* chan the 
correſpond- 
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correſponding Arch Cy upon the Equator 
by the little Arch n. For Zo is, by the 
9 of the Figure, taken equal to 
Suppoſe EA (Ee =Zo= Cþ) to be 
fo much of the Ecliptic as the Sun runs 
over in his apparent annual Courſe, while 
the Earth is performing one complete Re- 
volution on its Axis: ſuppoſe he was Yeſ- 
terday at E, when he made Noon upon 
the Meridian NES, he is now, after a 
complete Revolution of the Earth, arrived 
at a, and muſt therefore traverſe the Line 
or Arch 436 (by Means of the Earth's diur- 


nal Motion) before he will make Noon 


again upon the fame Meridian. 

Suppoſe again that the Sun was at Z 
Yeſterday, when he made Noon upon the 
Meridian NZ CS; he is now, aftet a 
complete Revolution of the Earth, got as 
far as o, and muſt therefore traverſe the 
Line or Arch o m, before he will make 
Noon again upon the ſame Meridia, 


Now the Line om is longer than the Line 


26, by how much the Arch of the Eclip- 
tic Z o approaches nearer to a parallel Poli- 
tion to the Equator, than the Arch E: 
therefore (fince the Earth always perfortns 
Its diurnal Motion with che fame of 
Swiftneſs) it will require more time for the 
Sun to traverſe'o #7, than 46. In che for- 
mer Caſe, repreſented by o m, the natural 
W Day 
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Day is more than 24 Hours long: then 
the equal Time gains upon the apparent 
Time, and Clocks that are well timed go 
faſter than Sun-Dials. In the latter Caſe, 
repreſented by 40, the natural Day is leſs 
than 24 Hours: then the apparent Time 
gains upon the equal Time; and Clocks go 
flower than the Sun. | 

For the clearer Illuſtration of this Mat- 
ter let it be conſidered, that if the Ecliptic 
lay due North and South, or perpendicular 
to the Equator, (on which Time is mea- 
ſured) the Motion of the Sun in the Eclip- 
tic would: make no Difference at all in the 
Length of natural Days, but every Day 
would be juſt 23 Hours 56 Minutes, and 
the Line or Arch 64 or o would be re- 
duced to nothing. 

On the contrary, if the Ecliptic lay 
parallel to the Equator, every natural Day 
would be exactly 24 Hours; and the 
Line 26 and mo would be equal, each 
| repreſenting an Arch which the Sun tra- 
verſes, in his apparent diurnal Motion, in 
juſt 4 Minutes. But as the Ecliptic is 
neither perpendicular nor parallel to the 
Equator ; but in ſome Parts it approaches 
nearer to a Perpendicular, (as about * 
equinoctial Feins) and in r 
approa ches pearer to a rallel Poſiti 
(as about, the, ſolſticial Pome >). the Arch 


ww the Sun trayerſes. at the ſolſticial 
_ Seaſons, 


$ 


+ <a T 


plete diurnal. Revolution, repreſented by 


Year; 
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Seaſons, to make Noon again after a com- 


om, muſt needs be longer than the Arch 
which he traverſes, in the ſame Manner, 


about the equinoctial Seaſons, repreſented 


by a4; he will therefore be more than 4 
Minutes in traverſing the Arch om, and 
11 than 4 Minutes in n the Arch 

EA | 

From theſe two Cauſes, j joined together, 
ariſes that Difference 5 equal and ap- 
parent Time, which is expreſſed in the 
Tables of Equation; which ſhow how 
much a Clock, if it were ſet exactly with 


a good Sun-Dial, when the equal and AP» 


parent Time are together, (as on the 4 of 
April; and ſuppoſing it to go at an equal 
Rate, meaſuring exactly 24 Hours a Day 
without any Variation) would go faſter or 
ſlower than the Sun-Dial throughout the 


According to Fe firſt of theſe two Cauſes 


of the Difference betwixt equal and appa- 
rent Time, (viz. the Excentricity of the 
_ Earth's Orbit,) Clocks ſhould go faſter than 


the Sun in Winter, and flower in Sum- 


mer. According to the ſecond Cauſe (viz. 


the Obliquity of the Ecliptic to the Equa- 


tor) Clocks ſhould go faſter than the Sun at 
the ſolſticial Seaſons, and; flower at the 


equinoctial Seaſons. Now theſe two Cauſes, 


en W ſome- 


times 
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times concur to increaſe the Difference be- 
 twixt equal and apparent Time, and ſome- 
times correEt or counteract one an- 
other. "Hence it is that though, bold 
to the ſecond Cauſe, Clocks ſhould 
flower than the Sun at both the equinoct 
Seaſons, and as much flower at one as 8 
the other; yet they are about + Minutes 
faſter chan the Sun at the vernal Equinox, 
and about 7 Minutes flower at the Autum- 
nal. The Reaſon is becauſe Clocks have 
been loſing of the Sun all the preceding 
Summer, according to the firſt Cauſe, 
which therefore une with the ſecond 
Cuuſe in Autumn, to make them go ſo 
much flower; whereas they bave been 
palping upon the Son according to the firſt 
Cauſe all the foregoing Winter, which 
therefore countetacts and corrects theſecond 
Czule in the Spring 
— * ny the idle, that er Weeks 
— quinox, Clocks ate 3 Mi- 
— ' flower —— ' which is 10 
Minutes flower than they were at the Equi- 
nor; whereas fix Weeks after the autum- 
nat Equinox they are 16 Minutes flower 
than the Sun; Which is but 9 Minutes ſlower 
than they were ut che Equihox. The R 
Toh hy they have loſt mote in ſix 
aſter the vernal Equinox than after the Au- 
tumpal is beeauſe, according to the firſt 
 Outiſe, CE Sogn e the Sin im 
2110 mediately 5 
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mediately after the vernal Equinox ; that 
Cauſe therefore concurs with the fecond 
Caufe at that Seaſon. But immediately af- 
ter the autumnal Equinox they begin, ac- 
cording to the firſt Cauſe, to * upon the 
Sun; which therefore cocec the ſecond 
Cauſe at that Seaſon. - 

Both theſe Cauſes of the Difference be- 
twixt equal and appatent Time are affected 
by the Preceſſion of the Equinoxes ; the firſt 
c them in Reſpect to the Seaſins of the 
Year, and the ſecond in Reſpect to the 
Months of the Year, 

to the firſt Cauſe, Clocks, 8 
at preſent, go faſter than the Sun in Winter, 
and flower in Summer; but in Proceſs of 
Tune the Earth will come to its Perchelion 
in the Summer ; and then Clocks will go 
ſlower than the Sun in Wrzter, and faſter 
in Summer. 

According to the ſecond Canſe, Clocks 
will id Time go ſlower than the Sun in Tune 
and December, becauſe thoſe will be the 
aquinoctial Seaſons ; and faſter in Marrb 

and September, becauſe thoſe will be the 
ſklRticial Seaſons. 

Therefore Tables: of the Equation of 
Time, made for any Year, are continually 
afterwards devintin an Truth; hut yet 
the Nreteſſion of the Equinoxes is ſo very 
that che ſame Tables may very well 
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A TazLy of the Equation of Days, ſhew- 
ing how much equal Time 7s faſter or 
flower than a en Time, throughout 


the Year. | 
| Tanuary February + 
E Faſter] Faſter | Faſter | 
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HE Difference betwixt the true 
1 Place of the Sun, or Planet, and 
ts veþble or apparent Place, is called its 
Parallax. By the true Place is meant the 
Place where it would appear, among the 
fixed Stars, if it were ſeen from the Cen- 
ter of the Earth. The apparent Place is 
where it dars appear, when ſeen from the 
Earth's Surface. This Difference is great- 
eſt when the Planet is at the Horizon, and 
Its decreaſes as it rifes higher, wl, 
when it comes to the Zenith, it has no 
Parallax at all. We 
7 Let C de the Center of the 
PS *. Earth, O the Place of Obſervatton 
ah its Surface. Let Q N repreſent a 
Quadrant of the Phiner's apparent divenal 
Path, and LVZ the Starry Firmament. 
Now when the Planet is at P, were it to 
be ſeen from the Earth's Center, it would 
appear in the Fitument at T; but do ah 
Naer from the Surface at 


Arch 


0, rener — H. The 
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Arch H T, or the Angle HPT, or OPC, 
is called its Horizenta/ Parallax. When 
the Planet rifes to 8, the Arch V R, which 
is leis than H T, meafures its Parallax ; at 
N it has no Parallax at all. Theſe are 
called Diurnal Purallaxes, 

The Angle which is formed . 
by « Right Line, drawn from the 1 — 
Earth to the Sun, and from the Sun to the 
Moon, at either of her Quadratures, is 
called the Mzn/trual Parallax of the Sun. 
Dr, Hook and Mr. Flamfieed thought 
had diſcovered an anmal Parallax of 
the fixed Stars, of about 45; f XII. 
that is, an Angle produced by two bs 
right Lines, drawn from the ſame fixed 
Star, to two oppoſite Points in the Earth's 
annual Orbit, But Mr. Br adley has fince 
accounted for that ſuppoſed Parallax anr 


other Way. He canceives it to proceed 


—— 
Triangle OP C (Fig. N. the Side te 


* 222 Trau/a#. No 4s. a 
5 2 (which 
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(which i is the Earth's Semidiameter) being 
| known, and the Angle at O, which is a 
right Angle; if the Angle at P can alſo be 
found, the Side PC, which is the Planet's 
Diſtance from the Earth, is alſo diſco- 
vered, And the Diſtance being once 
known, the true Magnitude may be com- 
pyted from its apparent Diameter. For, 
aving the apparent Diameter, we can 
find, by the Help of trigonometrical Ta- 
bles, what Proportion its real Diameter 
Fig. XIII. bears to its Diſtance, For let 
D E be the apparent Diameter, 
ſeen by an Eye at F; then as the Radius of 
a Circle is to the Tangent of the Angle 
DF E, fo is the Diſtance F E to the real 
Diameter of the Object. And from the 
Diameter, the Magnitude of a Globe | is Ca» 
diy computed. 

Aſtronomers have ed various Me- 
thods for finding the 'Parallax of the hea- 
venly Bodies ; for a Specimen of which take 
the following, from Dr. Keills Aſtronomical 
Lectures, Lea. XXI. | 

In an Eclipſe of the Moon obſerve when 
both its Horns are in the ſame vertical 
Circle, and then in that Moment take the 
Altitudes of both Horns: The Difference 
of theſe two Altitudes being halfed and, 
added to the leaſt, or ſubſtracted from the 
greateſt, does give nearly the viſible Alti- 


ende of the 2 But the true 
Alti- 
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Altitude is nearly equal to the Altitude of 
the Center. of the Shadow at that Time. 
Now we know the Altitude of the Center 
of the Shadow, becauſe we know the Place 
of the Sun in the Ecliptic, and its Depreſ- 
ſion under the Horizon, which is equal to 
the Altitude of the oppoſite Point of the 
Ecliptic, in which is the Center of the Sha- 
dow. And therefore we have the true 
Altitude of the Moon and the apparent 
Altitude, whoſe Difference is the Parallax, 
which will therefore be known. | 
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CHAP. XI. 
Of the Fixed Stars. 


HAT the Fixed Stars are at a very 
reat Diſtance from the Earth, may 
be 2 from the North Pole of the 
Earth pointing as directly to the Pole Star“, 
when the Earth is at Aries, as when it is 
at Libra; tho' thoſe two Points in the 
Earth's Orbit are at the Diſtance of 
162,000,000 Miles from . each other, 


The Pole Star is a Star of the ſecond Magnitude, in 


the Tip of the Tail of the little Bear, and is. very near 
the exact North Pole of the World. | 


- "which, 


vis. - ARS. Part Il. 


which, it ſeems, amounts to no more 
chan an inſenſible Point, in reſpect to the 
Diſtance of the fixed Start. | 
The fixed Stars 
fach a vaſt Diſtance, 
bable that they are very 
They are — at vaſt Diſtances 
from Gin another, which may be one 
Cauſe of their of ſuch different 
— ey ſeem, by the Luſtre 
Appearance, to emit Ligbt like 
the Sun; v2 re indeed, if they only re- 
fleted Light, they could hardly be viſible 
to us at all at ſo great a Diſtance, 
Scarce 2000 Stars can be ſeen by the 
naked Eye; but ten, or, perhaps, twenty 
neon more, may be diſcerned: by Tele- 
e 
Thus, in the Pleiades, where * ſix 
Stars are to be ſeen with the naked Rive, 


0 Hoy 4775 x with R 

c ; W1 onger elelcopes 

Avena a great many more. 8 his 
nſtel- 


ect þ by, P. 241 \ And in the 
lation e but 62 Stats can be 


8 with, the naked Eye, 2000 have 
been number'd with the help of Tele- 


z we think that God made theſe vaſt 


and numerous Bodies only to twinkle to us 
in the Night? Or is it not 8 more rea- 


ſonable Conjecture that the fixed _— 
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119 
all Suns with planetary Worids moving 
round them, like or Sun? — 
haps, is no other than one of the 


fined 
Stars. 


All the fixed Stars are like the San, 


it is continually changing its 
Brightneſs ; which may, per- 
haps, be owing to the Star's being covered 
with dark Spots, fuch as we fee in the Sun, 
over the Part of its Surface. And, 
ſuppoſing it to have a Rotation on its Axis, 
like our Sun, but flower; it preſents, at 
ſometimes, its Part to our View, 
upon which it becomes viſible; at other 
Times it turns its dark Side to us, 80 
we cannot ket, 
New Stars have allo been obſerved: to 
appear, as one in the Swar's Breaft, which 
wav firſt rakery Notice of by Ken 


in the 
Year 1600. And old Stars have diſap- 
peared, and become inviſible. For In- 
amet, one if the Piniades, which were 


formerly ſeven Sears, and are called ſo ill. 
no more than fix have been viſible 
. k 
ſeems 
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ſeems the' ſeventh was loſt as long ago as 
Ovid's. Time, by this Verſe in the third 
Book of his Faſti, 


| Que ſeptem dici, ſex tamen eſſe folent. 


and we are aſſured by the Catalogues of the 

fixed Stars, which were made by the an- 
cient Aſtronomets, and even ſo late as by 
Hobo, that ſeveral Stars were obſerved by 
them, which are now become inviſible. 
But whether theſe are periodical Stars, like 
that in the#þbale's Neck, only with a ſlower 
Motion; or whether the new ones are new 
Creations; and whether the old ones, that 
have diſappeared, are burnt out and extin- 
guiſhed; are Matters which ſurpaſs the 
Knowledge of the Philoſophers of this 
World. | 


COROLLARY. 


From this View of the fixed Stars, a 
probable Argument may be deduced for 
the Earth's diurnal Motion, viz. that ſuch 
_a-Motion of the Earth is more probable, 
(as being more agreeable to the Wiſdom 
of the divine Architect) than the diurnal 
Rotation of all the fixed Stars, as well as 
of the Sun and Planets, round the Earth. 
To illuſtrate this Argument, - ſuppole but a 
hundred Men fitting round a great Room, 
attending on a Lecture of Geography, and 
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a common Terreſtrial Globe placed in the 
midſt of them, Now which would be the 
beſt Way to ſhew all the Parts of the 
Globe to each Perſon ſucceſſively? Whether 
by turning the Globe round its Axis; or, 
by a vaſt deal of Machinery and Wheel- 
work, to make the Room, and all the 
Seats in it, turn round the Globe? Which 
Way any wiſe and ſkilful Man would take, 
in this Caſe, is eaſy to determine. 
It is a further Probability on the Side of 
the Earth's diurnal Rotation, that Venus, 
Mars, and Jupiter, are certainly known 
to revolve on their Axes; and it is highly 
_ probable the Earth does ſo too. As for 
Saturn and Mercury, the one is fo remote 
from us, the other ſo near the Sun, that 
we have not been able to diſcover any 
Spots on the Surface of either of them, by 
which to judge whether they revolve on 
their Axes or no. Another and more cer- 
tain Proof of the diurnal Rotation of the 
Earth is deduced from the Shape of it, 
which is an oblate Sphæruide, having its 
Diameter at the Equator above 30 Miles 
longer than from Pole to Pole. This, no 
doubt, ariſes from a diurnal Rotation; as it 
is certain that ſuch a Rotation of the Earth 
muſt neceſſarily give it the ſame ſphæroi- 
dical Form which it is found in Fact to 
beat. JT le, 4 

Hoco 21; 159 R | As 
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As for thaſe Scripture Expreſſions. The 
Fun rifing and going down, running bus 
Race, landing fill, &c. they are true and 
proper Deſeri the Phenomena, as 
they appear ta us; but by what Mations 
thoſe are accafioned, theſe Ex- 
do not at all determine. 
That fome Part, at leaſt, of the Acceunt 
of the Sun and Moon's 2 ſtill in the 


Kt. 2 chibiwes « uſt Deſeri 
of the We fs _ 


he is 


£r 


been then 

Sun and 

é appeared to him, nos 48 
over. Giant and ahn, but over other 


11 
1 


Places; while yet, in . er 
tem were over anz Place 
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then fee. Now if ohe Part bf the Ac- 
churit, vis. that which reſpects the Place 
bf the Sun, be nothing elſe but 4 Deſerip- 

tion of the Phænomenon, as it appeared; 

ard not as it was in Reality: 1 fee.ho Re-. 
ſon why the other Part, reſpecting the 
Sun's moving or ſtanding ſtill, ſhould be 
underſtood any otherwiſe. And I ſhould 
think it might as well be proved, from this 
Text, that the Sun did then depart from 
the Ecliptic, and came at leaſt 7 Degrees 
Northward, to ſtand over Gibeon; as that, 
it is the Motion of the Sum, and not of the 


© Earth, which occaſions the Succeſſion of 
Days and Nights. i 5 . 
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PART III. 
CHAPTER I. 
Of the Diviſions of TIME. 


HE moſt common Diviſions 
of Time ate into Days, Hours, 
as Weeks, Months and Years. 


I. Dars are either Naty- 
ral rk ooo 
A Natural Day is the Space of Time 
which flows while the Sun goes from any 
Meridian to the ſame Meridian again; or 
from any Hour one Day, to the ſame Haur 
the next Day. Theſe Days are always of 


the fame Length, vVOE nearly a hs 
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An Artificial Day is from Sun-riſe to 
Sun- ſet. Theſe Days are of different 
Lengths, at different Times of the Year, 
all the World over, except at the Equator *: 
and the Poles. | 

Different Nations have begun the natu- 
ral Day differently. 

The Fews began the Day from Sun-ſet, 

The Bachlanians from Sun-rifing, 

The Egyptians from Midnight ; in which 
they are followed by moſt modern Nations 
of Europe. 

Only the Aftronomer: begin the Day at 
Noon, and count 24 Hours till the Noon 
of the next Day, and not twice twelve, ac- 
cording to vulgar Computation. | 


II. Hovxs are alſo cither Natural or 
Artificial. & 

A Natural Hour "DEF th Part of a 
natural Day. The Hour is ivided into 
60 Minutes; the . into bo Se- 

conds, &c. | 
An Artificial Har is the 125 Part of 
the artificial Day, or Night. This was 
uſed by ſome of "the Ancients, . 


III. A Walz iv b Sym of e 
Days. The Firſt is called Sunday, or Lord s- 
Day. The Second, Monday, &c. In Latin 
they are named after the Planets, Sunday 
is Dies Solis; Monday, OT" Tueſday, 
Martit; 
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Martis, Wedneſday, Mercurii; — 
Jovis; Wee JV. oaks Settirday;, Bu- | 
. * 

FL 4 | = 


Ex 


„ The tncient dess had e — beny lach, 


of which were appropriated to the A $ fe 
Week, bona 0 1 — 19 an 
Lade ow its +9 
1. The Sur. 
2. The Moon. 
. Tvfsc6, h had Meats — 


the Ceran, aſter whom they called therhlelves Tri 
that is Twithmen, from whence comes the modern 
Dutchmen, The third by of the Week was eſpecially 
dedicated to the W. r 


fore called Tui 
4. Wob xx, ho | Ka i a famous Warrior, a any was 
therefore Bohicuted as 2 i like 


as Mars was among the Romani.) He was chiefly wor- 
ſhipped on the fourth Day of the Week, which was called 
wes ne. or Wedneſday. = 
105» Fron, the G Who was 
Winds and Clouds, and to whom 
ſonable W. and that eſpecially on 
ay pe u therefrors 
Mo bar jet a Goddeſs: 


35 5 called EG 


2 8 , to whom = protection, Free · 

dom and Concord; prayed ruits o * the Earth. 

He- wi Lern on tho. ſevealth' the Week, 

which therefore receiveſ the Nate 8 front this 

Idol; or as we now write it Saturday. 

The Romans finding, or fancy ing, ſome Reſemblance 

the of theſe darm Lok, and ſeveral 

Her, the 'Thun- | 


| to be the 
EEE be Mars, Thor to be 
— — and Priend- 


TH Lern wis hononred by them 


I of the Week. | Seater they miſtook 


As Me 
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IV. MonTas are either Aftronomical 
or Civil 

The Aftronomical Month is either Lamar 
or Solar. 


| The _ rage ta that = of Time 
* n & up in performing 
its Courſe thro the Zodiac. 
Pr. Solar Manth is that Space in which 


Sun. N 5g des thro* one Sign, or 30 Negrees 


FEE Civil or Kalendar Month conſiſts of 
a certain Number of Days, according to 
the Laws or Cuftoms of different Coun- 
pean Nations, make 12 Months in a Year 
vis. January, Pebruary, March, April, 


Moy, oo, ow ot. We. 


. Number ef Days in each Month is 
e e 


* begauſ# off the — 


rs F 
e e 


v. II 


| 
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V. VX Ax«sõ are _ either en or 
Gil, 


The eee ear i is either Solar or 
Lunar. iT, 


The Solar Tear is 2 ot trapical | 
The Siderial Near is the Space that flows 
while the Sun is paſſing from any fixed 
Star, to the ſame again. It conſiſts of 
365 Days, 6 Hours, 9 Minutes, 14 Se- 
conds. 


+ The 7 radical Neri is the Space chat flows 


| while the Sun paſſes from either Tropic, or 
from any Point of the Ecliptic, to the ſame 


again. This is ſomewhat ſhort of the Si- 
derial Vear, becauſe every Point of the 


Ecliptic goes backwards about 50 Seconds 


of a Degree in a Year, (as was ſhewed 
Part II. Chap. 3.) thereby meeting the 
Sun, as it were; which makes the Sun re- 
turn to the ſame Point of the Ecliptic, a- 
bout 20 Minutes of Time before he ar- 


- rives at the ſame fixed Star, where that 


Point of the Ecliptic was when the Sun 
was in it a Year ago. The Tropical 
Near therefore is ſhorter than the Siderial 
Near, and conſiſts of 365 Days, n 
48 Minutes, 57S Seconds. gs 


The Lunar Year is either Wandering or 
1 Fixed. | 
The 


Ch; 1. The Djvifions of Time. 129 
The Wandering lunar Year conſiſts of 


12 lunar ſpnodical Months ; which wants 
11 Days of the ſolar Year. This Year is 
uſed by the Turks and other Mabometans; 


ſo that the Beginning of their Year is per- 
petually ſhifting thro the ſeveral Seaſons, 
and it-revolves in 32 Years. _ 
The Fixed lunar or Lune-ſolar Near has 
a Whole ſynodical Month intercalated or 
added to it every third Year; as will be 
ſhewu aſterwardſjls. 


The Civil: Year weiber n po 
Ar T1 | 


- The Maden is 55 called goa Julius 

Geſar, by whom it was fixed 40 Years 
e Chriſt. It conſiſts/ of 365 Days; 
only every fourth Year; which is ca 
Biſſextile, or Leap Near, confiſts 'of 466. 
The additional Day is now put to the End 
of February, ſo that February has that Year 
29 Days: But in the ancient Roman Ka- 
lendar the ſixth of the Calends of March. 
anſwering to our 24 of February, - was 
that Vear reckoned twice over; from 
whence is the Name Biſſentil. 

To find whether any Year be Leap aur, 
or the firſt, FEES I it, uls che 
— Canon, e e ee 


Dr 


* bo ; 4.4 * 3 3% v. 5 
* Lad ® was - 
* 
% *T * 7 * 9 f f 
89 10 : ® 5 , * "=" o 4 . 
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Divide the Veat by 2. what's leſt (hall be 
1 Yeas 6, «if the? 2, ye * 


Ex. 1747 divided. by 4 retnaies 33 
therefore ts the third after Taup rar. 

N. B. It is ſuſſacient to divide the two 
laſt Figures only; Þr:the Hundreds; er⸗ 
pteſſed by the t frſt Figures," catii al- 
ways be divided wahont a. Remiaidder. 
Thus inſtead of 15 45, divide only 4%, and 
the Remainder. will ſhew, whether it be 

Leap Year, or what Year after it. 
The Gr gr Tear is ſo called fm 
Pope Gregory XIII. by whoſe Order the 
Kalendar was reformed A. D. 1582. It 
beßzins A peclebe ls Lys bete ch un. 
Every centeſſimal or hundredth Nen fram 
the Bbth of Christ, as 1 go, 1600, 1900, 

Sc. is Leap Year pacthrding to the Julian 
Account; but 2 10 the Gregorian. 
it is always a common , except het 
the Number of che Century can be divided 
by = «a Remainder, for then it is 
Thus che Years 1600 and 


| date contelimel Years are common ones. 

So that the Gregorian Fear, ot New Style, 

gots dofart whe. Jaan, or Old Style, Ways 

ct Fo = 0 D003; | 
i* of Ja inrontineatly ses 

koned the Beginning of the Year, by moſt 

Naddns of Europe; hint our Lawyers be- 


gin 


the 2 
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gin it on a the 25th of Merch. From Jauu- 
am the , to March the 25%, both the 
old Year and the new are vulgarly written 


Fraction, thus, 1743. 
CHAP, II. 
Of KALENDARS. 


Tt HE Kalendar (in Arabic H/-Manach) 
is a Table, in which all the Days of 


the Year are ſet down ſucceſſively; with 
Holy- Days, both ghee and civil, 
Terms, Wc. marked in their proper Places, 
This Table of Days is divided into 52 
Weeks, of 7 Days 1 and 1 Day over, 
by Means of the tuft Seven Letters of th 
Alphabet A, B, C, D, E, . G. 
petually recurring thi ut Ae: 
A ſtands againſt the 1* of January. "B 
againſt tht 24, and ſo on to December 
be 3175 which has A joined 40 it. Tbe 
ter which ſtands againſt ſt al the Sundays 
of the Year, is called the Duminica] or 
Sunday Letter for that Year. If January 
| be A is the Deownnral 
Letter, which ſtands againſt every Sunday 
tlueaghout the Year, encept it be Lrap 
Tur! ar then the Dominical Letter 
þ changes. 


= 
. . — ͤ un TÄ — — = — 
- = 
. 
— o 
„ 
a F 
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changes at the End of February, moving a 
Letter backwards: ſo that G will be the 
Sunday Letter during the Remainder of the 
Year; for the Dominical Letter always 
ſhifts backwards, as from A to G, from 
GtoF, and from F to E. If E be the 
Dominical Letter this Year, D will be the 
next. 

To find the Dominical Letter for any 
Year, uſe this Canog. | (0 


Divide the Year, its fourth and four by 
ſeven, 


| What's left, fbſtra6t from 7, the Letter 


given. 

Ex. 1746 -4364+4=2186+ 7 re- 
mains 2, which taken from 7, remains 5: 
Therefore E is the Dominica Letter. 

By the Dominical Letter, you may com- 
pute on what Day of the Week any Day 
of the Month will fall PRE the 
Fr, by this Canon, | 7 


4 Dover pen, 1s cel Be Brown che, 5 


Good Chriſtopher Finch, And Dari Fer 


| Where the 12 Wards anſwer to the 12 | 

Months. r 
The firſt Letter of eh Word ſtanch 
Dr 
correſ- 
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correſponding Month, as A againſt Fanu- 
ary the 1*, D againſt February the 1, &c, 
Suppoſe B is the Dominical Letter, I would 
know on what Day of the Week. June 
the 24" falls that Year, E ſtands againſt 
June the 10, per Canon. Remember that 
the 1*, 8, 1 f, 224, 29%, is the fame 
Day of the Week in each Month, Now 
if B be Sunday, E is Wedneſday ; ; therefore 
June the 22. is Wedneſday, and the 24" is 
bg 


000000099002009000008 | 


CHA * III. 
Of Cverzs. 


YCLES, or Periods, are ſuch Spaces 
of Time as revolye into themſelves 
again; of which Sort the moſt confider- 


able are, 

* of the Sun, 
1 094 the Moon, 
v/o of the Roman Indiction. 


1. The Cycle of the Sun conſiſts of 28 
Vears, which contain all the poſſible Com- 
binations of the Dominical Letters, in re- 
ſpect to their ſucceſſive Order, as pointing 
out common Years and Leap Years: fo 


hat ae the reren f he Oyce, 1 — 


ras Of Ovetns, hu In, 
of the Month return in the fame 

er to the fame Days of the Week, 

throughout the next Cycle. 


Days of the Migodhe. This is allo called 
the L . Cycle, from Meton, the Inyen- 
0 K. a . | | . 
he Number v9 ths Your bo chi Gyck 
js called the Prime; and, by reaſon of jts | 
Uſe, the Golden Number, as deſerying to 
ene 0 


Time as before ; therefore they marked all 
the new Moons in che Kalendar, for the 


ſt 19 Years next enſuing, in this Manner, 
would happen t —— 


134 Of Ovet. np, Part III. 
of che Month return in the fame 
Order to the fame of the wen 
throughout the next C 

The Dominical Letter for each Year, in 
this Cycle, 8 in EW Table 


2. The Cycle of the Moon is a Period 
af 19 Years, after which che new and 
full Moons return on the ſame Days of 
the Months; fo that on whatever Days the 
new and full Moons fall this Tear, they 
will happen 19 Years hence on the ſame 
Days of FR Months. . This is alſo called 
the Metonic ek, from Meton, the I nen- 
tor af it. 

"The Number of the Years in this Cycle 
is called the Prime; and, by reaſon os 
Uſe, the Golden Number, as Din % 
be writ in Letters of Gold. 

The Nicene Fathers fu that, 
after the Expiration: of this , the new 
Moons would return exactly at 'the fame 
Time as before; therefore they marked all = 
the new Moons in the Kalendar, for the 
firſt 19 Vears next cnfamy, in this Manner. 
Againſt each Day, when dhe new Moon 
would happen the Gr Yu fin Os 

they 


_ 0 * 1 


— 


ſt 1. | Againſt each Day, when it 
21 2 ſecond Year of the 
8 they ſet 2, &c. imagining that thus 
they had marked the Days of the new 
Moons for ever; and upon that Sappoſition 
the Rule for cee 1 is thus 
fixed in the Prayer Book. 


Eafter-Day is — 
after the for full dor, ff e 
after the en and twentieth Day of March, 
And if the full Moon happens preteen x 
Eaſter-Day is the Sande af after. But it is 
found that the new Moons do not return 
after 19 Years, exactly at the ſutme Hour, 
but an Hout and half fooner; which, 10 
304 Years, throws them back a whole 
Day; ſo that they now fall out about 4 
Duys and a half ſooner than they: ſhould 
do, according to the Rule of the Golden 
Nuniber, which was fired by the Nitene 
Fathers, Anno Dom. 325. 
Tube ne.. Moon'tompated by/che Rule 
is called the Ecclefiaſtical new Moons" we- 
cord —_ to which Ba is obſerved by the 
of Ex foe — a 
nen Now in the Heavens 
| The Cycle of che Sun, and of the Moon, 
muteiplied into each other, that g 28 ry 
another Cycie af 542 Years, which 
called the n Perid; after which 


the new and full Moons return on tho fare 
24 of the Months, and the Days of the 
| Months 
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Months return on the ſame Days of the 
Week, and the Dominica! Letters, and all 
the moveable Feaſts, return again in the 
ſame Order. 
3. The C. ycle of the Roman Indiction is 
a Period of 15 Years taken from a Ro- 
man Cuſtom of paying ſome Sort of Tri- 
bute every 15 Years. _ 

The Golden Number, Cycle of the Sun, 
and Indiction, are found for any Year: 1 
ta Can. chu 


When One, Nine, Tire the Year hav 
added been, 

Divide: by Nineteen, ee, Bp 
ae & 15840 £15 

b 9 641+ 1 D Galien 
1746-41 + 19 remains I 

Namber, 

1746-4 9 — 25 rexgins 19, Oye, of 


Af 1746+3 + Th remains 9 Roman le 
deen. 
Theſe: three Cycles, multiplied into one 
another ; that is, 28 * 19 15. amount to 
7980, which is called the Fulian Period, 
after y hich the three foregoing Cycles will 
begin again together. This Period had its 
imaginary. Beginning 7 ro Years before the 
Creation, and is not yet complete. er 
ee in r* Tables. 


tis 10 2 ( A1 bing 


foo! 19 7 88 CHAP. 
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* e 


is the ren and 2 
End 3 the Cycle. Thus, to adjuſt the 
lunar Tear to the ſolar, a Mont of 30 


Fear, 


, IG x8. © 


Gas hg py Golden 


Maio by dhow, bot tack ane leit add jou, 
2 


Þ I 1 


two *, 


ing to the Gr 
ſubſtract 11 
Eßpact, if it be greater than 
J 11; but if it be leſs, add 30, 
15 and then ſubſtract 11, the 
Remainder is the n 


| By the 
Eafter Limit. 


The Epact take 8 dis when | 
The greateſt Epacts come, which are but 


De Eracr. Part III. 
Ex 1745 Golden Number 


17 z remains 2; therefore 


174+20=37 ; reject 30, and 


there remains 7, the Epact of 


the Year. 


VM. B. When the Golden 


Number is 1 or 2 add 30 to 


it, then divide by 3, &c. 


To find the Epact accord- 


orian Account, 
om the Julian 


"Eaſter may be coniguted 


from m the ba _ the ERS Cons.” 


7 1 By 
+ to find « Number called 


Take each of theſe from 77, and then 
What's left is Limit; whi read che | 
9 ſhew. 12 2 Lam ann 


® viz. 28, £9. 


By 
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e eee 

37 the Limit, and Dominica Letter, 
to find Euter Day. | 


From Bini take the patter; adding four, 
Prom the 5 * Sevens what's left ſtill take 
away, 


What 10 remains, with Limit found 


ae 
Gives Eafter-Sundoy from St. David's Day“. 


Ex. 1748 Fpact 11. Dom, Let. B. 11 
| from 47, remains 36, the Limit: Then 
2+4 from 36, remains 30; which take 
from 3 5, being the next higher Number 
which is made up of Sevens; there remains 
which add to Limit 36, makes 4 

which take 31, i. e. Io Number of 8 
Days in Mareb, there remains 10; there- 
fore April the-To® is Eaſter- Day. 
The Age, or Change of the 0 may 
be found pretty nearly, by the following 
Canon, in which the 12 Numbers anſwer 
to the 12 1 STO" with Jr 
wt 


"20; DIES: + 


1 3 7 125 1 5 
nus o, 2, by Al 3. 4. 1 Gi ct 
8. 8, 10, 10 —— re A 
The Sum, E to the Month Day add, 
Or take from — or Change is had. 
Nr . 

T 2 Ex. 
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Ex. May the 1*, 1746. Epact 18+ 3 
the Number of the Month, +1, the Day 


of the Month, = 22 7. e. the Moon's Age. 
* de which add 
dit gives 
Day 


Then 22 from 30 remains 
the Day of the Month 1, an 


of the . e 1. 6. 8+! the 

Stow Ve the that of { the 

Year to the Number of Fox Month if the 
de les;than,39, ſubſtrat from 92; 
greater * rom 60; the 
the Day of the Moons Changes " 
pack 18+Numb, 3, from 30 remains 9. 
Ng A 
8 very rarely fails above one Day. 
To Gn Fa oi 8 
ing, multiply her Age by 4. di 
Quotient by „ wufcply the Remainder 
if any) by 12; this gives Oe How and 

inute of her uthing ; as aſo the Time 
of High Water at Sea. Add three Hours 
the Time of her fogthing High Want 
at London. / - 

I the en ge ge- than ag ve. 
os — — — e e een | 
22, ee — 
by 4, gives 28, chen 
255 , 3x12 = 36 
erefote the Moo ſcuti at 5 Hou 
inutes ; de 3 

e 1 7: Ak) 


Lid 1 9 
bai CHAP. 


«4 * 


Nen of aN wy 
ena 1 * wh 
G esse ne. 
A2 Epocha ar ea h 6 Gd Nen 


of Time, e 
pied, n 
wh — — 
u the On Me Welt, from the 
Deluge, Bonn thi. Bb hrs; Joo. 
tamen df Wperha's 


Az thit Obn d merely 
und not foamed ba ung u 
twietd Con deratiom dure Nuvions hee 
made Ute vf diſſeem Bpechs's, commun- 
by ue em \ ſtare irvinerkeble coun 
rence 5 'Viilterics. Tune 
aue Wm gy — 
2 


Tue enn, (From thie- 
„ hid 
— x r de of (ory 
—— ay 2 
— 
us, a 
— — fv the iOpantth 
Agde; — 1 — 
Timm Amd Flight from 
. mann — 
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various Epocha's, taken. from remarkable 
Qccurrences in their Hiſtory, as from their 

Exodus or Departure from Egypt, from 
the Building of Solomon's Temple, from the 
Aſfyrian and Babylonian Captivities, &c. 
the modern Jews uſe principelythe E 
of the Creation. The Epocha , or 

A. D. i. e. the Vear of — commencing 

ram our Saviour's Nativity, is now chiefly 
uſed oy 3 at leaſt thtoughout 

4 the Aby/inian Chriſtians are 

{aid e:Dyoclfian Ara in all their 

99999 — | 

wiſe calledithe'YEravoff. the: Martyrs, be- 
eauſe af thei great! Number of Chriſtians 


that ſuffered Martyrdom in the Reign of 
the Empetas:- Diavlefian,' -: Theo vulgar 
Chriſtian. ra, whoſe Auftibr was Diony- 
Aer. 7 the fixth 


2 — cy ctha Aber! 18 
leſs Incon nuſing it withothat Er- 


R would ber im cottecting it. 
dated bis. Era from the Oncep ; 
| note Which he ſuppoſedb to be on 
1 Method fill:obtains:in 


kn >Gneat:Britaine;doithe = 
_ gther,Conntrietnaf :i Burge they; reckon 
| Fm che Day: af htiſt's, Biüthf Nhich is 

— — — 


2060 
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ther from the Day of his Circumciſion, 
viz. January 1*, Which Method alſo part- 
ly prevails in England. Hence we have 
two different [Beginnings of the Year, as 
has been obſerved before, vix. 1 
itt, and March 25*. 

Beſides theſe greater Epocha's, as we may 
call them, it has been uſual to compute by 
lefler r Epocha' s, commencing with the Be- 
ginning of the Reign of Emperors and 
Kings, and expiring at their Death. Thus 
the ancient Romans reckoned by the Years 
of che Reign of their Emperors; and thus 
in England the Anne Regni, which is 
computed from the Beginning of the | 
King's Reign, is generally uſed in Acts off 
n r and Law Inſtruments, | 


AI 


The Babylonian Captivity of 
gags NG: 


Era of Diocleſian, or of the 
Martyrs —— 
Hegeira of * —5 
Beginping of the Reformation 
Acceffion of King George II. 


| by Aſtronemen 
The Aſyrian Captivity of I ael 


of the rt And fourth Day's 


. 


= 18 HE, 3 ah, which 
che Moſaic Account of the 


W 1 1 Xx ch 


"Pinky That the Exh 3 
enlightened, and the Succeflion- 5 


ſettled the firſt Day ; 
— 


U SxconDLY, 


) 


APPENDIX, 
Attenipting to explain the 8 


Work of Creation, in che 6 ft 
G_ ok Wee BT 


==> 


= 


FY APPENDIX. 5 

_  SzeonpLy, That God thould take five 
Days in making this Earth and its Furni- 
ture, and yet but one Day, v/z. the fourth, 
in creating the Sun, Moon, and Stars, (in 
Chien with all which, this Earth is but 
a mere Point or Atom) may ſeem very un- 
likely; for tho it be not impoſſible to Di- 
vine Power, it ſeems hardly reconcileable 


8 to Divine Wifdom : and this Account of 


the Creation appearsſtrangoly 3 r, and 
ſeveFal Parts of it oat of all cadre 
iſproportionate to one another. 
_- order to ſolve theſe Difficulties, let it 
be 


obſerved, 

1. That the Moſaic Account ef the 
Creiedn docs not ſcem to be defBigned for 
in Accbumt of the whole Cratition of God; 
for there is no mention of the Creaiion of 
Angels in it &: and beſides, the firſt Verſe, 
In the Beginning God created the Heaven 


EE 


* Tf by the Morning Stars 
Cod An i he 6 Fe 


—— the Sons the Sr of Go ue for 3 * Ter pion gives 


2. * the 
8 '6f the Geben of ' opp os rr wy xl 


_ T6) ; "kind — 


n e bing al bring ale ore ts Som, 
Stars alſo then t Bling, 


5 — 
— aan cc or, however, tgp 
Journ way ? | 
and 
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and the Barth, which may be conſidered 
as the Title, or general Contents of the 
whole following Account, does exprefily 
lirnit it to the mundate Creation, even the 
Heaven and the Earth. And by the Hea- 
ven, in this Chapter, is meant nothing but 
the FEirmament, or Air, which ſupports 
the Clouds, as from Verſes 7, and 
8, Gd in; firmament, and Aue 
; the weters which were under the firmament 

the Waters which were ahove the 
'firmament, and be called the firmament 
HEAFEN, The Moſaic Accoynt of 
the Creation feems plainly therefore to he 
a defigned Account of the Creation of this 
Planet only, wz. the Earth and is At- 
moſphere, with its various Furniture; the 
— RO at leaſt, of the Stars be- 

err WA 
- unlikely that the Moon, being a con- 
2 and deſigned, 
in a good Meaſure, for che Uſe of ut, was 
created at the ſame Time; and perhaps we 
haas find ſome Reference to ber Motion in 
this Account akerward. 

2. If there be any conſidetabie Parts. of 
the Work of the Creation! of this World. 
which ate not makes Nobge of in any of 
the other Days, and which will 22 
ſwer the Phanomena di the firſt and 
fourth Day's Works, it is bigbly probable 

W a - - tho 
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thoſe are the you irons there intended 
and referred to. a; 
Now i it is certain, that God's giving the 
Earth its diurnal Motion on its awn Axis, 
and its annual Motion in its Orbit round the 
gun, (to which we may alſo add his giving 
the Moon her Motion round the Earth) 
were very conſiderable Parts of the Work 
of the Creation of this World, and ta 
which no Reference can be ſuppoſed i in the 
Account of any of the Six Days Fey 
unleſs in the firſt and fourth, 
Lebt us then ſuppoſe that the firſt Day 's 
| Work which Mofes deſcribes, was Gor 8 
vying the Earth its diurnal Motion; and 
F as enquire how that will anſwer the 
— related in Verſes 2, 3, 4, f. 
Verſe 2. And the earth was without 
| form and void, and darkneſs was upon the 
Face of the deep, and the Spirit of Godmoved 
upon the ſer of th water. 
And God ſaid, Let there be 


hehe: oF rang" be... 
Ver. 4. Aud God ſaw * 
the ene 


was good: and God \ 

the darkneſs. 

Ver. 5. And God called the light- , 

and the darkneſs be called: Night : and the 

g evening and the morning were the firſt day. 
The Particulars of this Account are, 

T. That the earth was without form 

or i. e. a mixed and confuſc Mak of 


Sicht 
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. Solids and Fluids, of Earth and Water, 
without any ſuch form of Land and Sea, 
.Continents, Iſlands, Cc. as it afterwards 
received. And word, or deſtitute, of all 
the Furniture of Trees and Plants, as well 
as of animal Inhabitants. 

2. Aud darkneſs was upon the face of the 
deep. The Hebrew Word (m) Deep 
is elſewhere applied to the very Bottom of 
the Sea, which is moſt remote from the 
upper Surface, and out of Sight; as ob 
xxviil. 14. Exod, xv. 5. Jaieh xiii. 13. 
| Suppoſe it ſhould mean here the lower 
Hemiſphere of the Globe, which was re- 
mote from the Sun ; (for it ſeems natural to 
ſpeak of that Hemiſp here which was to- 
wards the Sun, and enlighten'd by his Rays, 
as the Top, or upper Part; and of the 
other, as the Bottom, or lower Part :) Then 
the Meaning would be, that the lower He- 
miſphere as was yet all dark, having no 
Light from the Sun, as the upper had. 

Or, rather, if Mr. Whiſtor's Hypo- 
theſis may be admitted, that he ancient 
Chaos, 7 Origin of our Earth, was the 
Atmoſphere of a Comet. (vide New | 
of the » Page 73. fourth Edition,) 

Or, as that moſt penetrating Philoſopher 
Dr. Halley ſeems to ſuſpect, bat it might 
| be former World, reduced to a Chas by 
the Choc of '@ Comet (vide Philo, Tran, 
Ne 383. or Mr. Zamess . | 
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Vol. VI. Part II. Page 4.) If, I fay, it 
may be admitted, according to either of 
theſe Hypotheſes, or any other, that the 
Chaos had been created, and was in being, 
ſome conſiderable Time beſbre the qx Days 
Work begun, by which it was formed intd 
a habitable World; we may then urider- 
ſtand the Word (c ) Deep,” in this 
Text, in the more common ſeriptural 
Senſe of it, viz, as ſignifying 4 great Sea of 
Water, or vaſt fluid Body. For ſuppoſing 
45 Fg to be a N. 7 madd by oby 
ing of Earth and Water m * 
and ie Had no Gurnel Moron 
before the Six Days Work begun; one He- 
miſphere would probably be, in a good 
Meaſure, dried and crufted by the Heat of 
the Sun continually ' fhining on it; while 
the other, which was conſtantly in Dark- 
neſt, and deftitute both of the Light and 
Heat. of the Sun, would be alf floid, or a 
vaſt muddy Sea. And +; 
haps, we ate to utiderſtand by the Deep 
aud The y l. NE * WY * 
3. And the Spirit ved upon the 
c bn 
prop) moved, is laid, by moſt Expofito 
0 — Incubatioa ; of to a Hen's fi wa, 
upon, and Hatching her Fag. und broo 
ing her Young, Hat thi ems to bs Gil, 
without ſufficictit Reaſon; Tor the ſame = 
Ward'is uſed but in two other Plaees-in — 


/ 3 
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ſpring ſhe bares 
into the Air, 

i into 

up with her” Wings, when they are 
* 


ling. So ages are did 


their young 
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* 
. 1 2 
. —— 2 

— 


164 APPENDIN 


| Surface of the Globe; and thereby gave it 
its diurnal Motion *. 3 ew) of 
Mr. Whifton ſays, in ew 
the Earth, Page 111, Dr. Halley and 
% myſelf do find, from the Phænomena 
«of the Variation and Inclination of Nee- 
« dles, that the external Parts of the Earth 
A YM received theoriginallmpulſe which cauſed 
<' the diurnal motion, and that it was from 
« them to the internal N 
If ſo, the Spirit of 
face of the waters, or - 
to move, is a very juſt and philoſophical 
— — 
nal Motion. [i 
4. And God ſaid let there be light : and. 
Prathons light. Gad ſaid, is a fort of poe- 
tical Phraſe, inti how ſuddenly, 
and with what Eaſe, this Motion was com- 
municated to ſo greata Body by the Divine 
Power; like Palm xxxiii. 19. He 
and it was done, be commanded and it flood 
| faſt. Thus God willed that the! whole 


. commoner. Part, Prof. ib Ver 
eee 
F Therefore Pri) 
ſignifies made to move, or put in Motion. Then the exact 
Engliſh of en p- NDTMD rent , the \ 
Spirit of God made the Face, or Surface, of the Waters to 
neue, or communicated Motion to it, according to the 
Uſe of the Panicle , Gen. xxxviii. 12. Pug ix. 49- 
VERIO 1 4% | 

TT Globe 
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Globe ſhould be enli ghtened; and no 
ſooner was it willed, — it was ected, by 
the Spirit of God's moving upon the Face of 
the Waters, or making the Surface of the 
Globe to move; and Day-light was hereby 
diſtributed ey to all Parts of the 


World. 
5. And God ſaw the hght, thet it was 


good: and God divided the light from the 


darkneſs. And God called the 185 Day, and 
the darkneſs be called Night : and the Even- 
ing and the Morning were the firſt Day, 
Thus was God's Will of enlightening the 
Earth completely executed; and hereupon 
Light and Darkneſs were equally divided 
to the whole Globe, and the regular Suc- 


ceſſion of Day and Night was ſettled and 


eſtabliſhed, Mr. M hiſton indeed ſuppoſes, 
in his New Theory of the Earth, p. 85. 
that the Earth's diurnal Rotation did not 
commence till after the Fall of Man. But 
may not the preſent Shape of the Earth be 
objected to that Hypotheſis? vig. That 
it is an oblate Sphæroide, having its Dia- 
meter at the Equator above thirty Miles 
longer than its Axis; which has undoubt- 
edly been occaſioned by its diurnal Rota- 
tation. For the ſame Mr. Mhiſton obſerves 
in his Aro. Prin. of Religion, p. 32. that 
« all Globes, which have no diurnal Re- 
&« volutions about their own Axes, muſt, 
« by the Equality of the Weight of * 

X dies 
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« dies in all their Regions, be 
“ Spheres; and all the Parts of their Sur- 
« face muſt, generally fpeaking, be at the 
_ « ſame Diftance from the Center. But 
ce all Globes that have ſuch a diurnal Ro- 
* tation, (which will neceffarily be ſwifteſt 
* at the Epuator, and, by Conſequence, 
& will cauſe the Parts to recede from the 
% Axis of Motion, chiefly near the Equa- 
be tor) will be oblate Sphæroides, or higher 
* in the Equatorial, and lower in the Po- 
lar Regions.“ | 

Now if the Earth were at firſt a per- 
fect Sphere, and the diurnal Rotation 
were given to it after it was finiſhed, then 
either 

1. Such an Alteration of the Sh of the 
whole Globe, after it was finiſhed (as the 
diurnal Rotation is ſuppoſed to occaſion) 
mult bring a prodigious Confuſion upon 
the whole Surface, aud throw it into 
u fort of Chaos again. Or, 
2. If only the fluid Parts, or the Water, 
would yield to the centrifugal Force, and 
be thereby-thrown into an oblate ſpheroi- 
dical Form, but not the ſolid Parts, or 
Land; then the Waters, by their being 
raiſed fo much higher than the Land near 
the Equator, would overflow the Land, and 
bring a laſting Deluge on thoſe Parts of the 
Earth: and, on the other Hand, the Wa- 
— ters 


2 is a more beautiful and 


by 
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ters would be ſunk in the Polar Regions 
many Miles below the Land. 

Is it not therefore more probable, that 
the Globe received its diurnal Motion on 
the firſt Day of the Creation ; while the 
Earth and Water continued in one mixed 
| Maſs, and before they were ſeparated from 
cach other? 

And is it not alſo probable, that God's 
giving the Earth its diurnal Motion was the 
very Work, deſcribed by As, of the firſt 
Day? 

Ie it ſhould be objected, that, according 
to this Hypotheſis, it might as well have 
been ſaid, God ſaid let there be darkneſs, as 
let there be light; ſince, by the diurnal 
Rotation, Darkneſs and Light were equally 
divided throughout the whole Globe. It 
may be replied, | 
1. That Light and the Day, being fo 
much more pleaſant and uſeful than Dark- 
"neſs, and the Night, (tho' that alſo has . 
Uſe,) it hos natural to ſ t 
the Light, as being now diffuſed over 
whole Glabe, than of Darkneſs. And it 
elegant Account of 


this Day's Work, to deſcribe it by the Pro- 
duction of Light, than of Darkneſs; tho' 
both — were now made to ſucceed in 

their Turns to one another. 
2. It is moſt natural to underſtand the 
Word Light, ver, 3. (God ſaid let _ 
X 2 6 
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be light) in juſt the ſame Extent as the 
Word Darin in the Verſe before, to 
which it is oppoſed. (Darkneſs was upon 
The face of the deep.) Now if the Deep, 
the Face of which'was in Darkneſs, means 
only one Hemiſphere, then the new Pro- 
duction of Light muſt be underſtqod in 
Reference only to one and the ſame He- 
miſphere. And it is obſervable, that the 
Scene of that Action, by which we ſup- 
ſe the new Light was produced, is re- 
preſented to be the face of the waters, 
meaning, probably, the ſame as the Deep 
or the dark fluid Hemiſphere ; not but that 
the Force which gave. the Globe its Rota- 
tion might be communcated to the whole 
Surface: but as the Waters, or the Deep 
only was deſtitute of Light before, and upon 
that Hemiſphere only was new Light now 
produced, tbat is with peculiar: Propriety 
mentioned as the Scene of this Action. As 
for the Earth, or drier Hemiſphere, tho' 
it was without form and void, yet it en- 
joyed the Light of the 8un before ; but 
darkneſs was upon the face o the deep, 
therefore the Spirit of Gad moved upon. the 
face of the waters; upon which that He- 
miſphere was enligtened, as well as the 
other, and Day and Night were equally * 
yided to all Parts of the e | 


Tet 
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Let us again ſuppoſe, that the Fourth 
Day's Work was God's giving the Earth its 
annual Motion round the Sun, and the 
Moon its Motion round the Earth; and 
let us fee how theſe two Motions: will 
anſwer the Phznomena deſcribed in Verſes 
14, 15, 16, 17, 18, 19. 

Ver. 14. "And Ged ſaid, Let there be 
hights in the firmament of the heaven, to di- 
_ the day from the night ; and let them be 
for figns, and for P39" 4 and for days, and 

ars. 

Ver. 1 5. And let tbem be for lig bts in the 
firmament of the heaven, to give ligh __ 
the earth, + 
Ver, 16. And God made two great lights 
the greater light to rule the day, and the 
leſſer =: e a he made be 
ſtars alſo. — SHEETS 
Ver. 17. And Gad ſet them in the firma- 
ment of the heaven, to give light upon f the 
earth. 

Ver. 18. And to rule over the day, and 
over the night, and to-divide the light from 
e and God ſaw that it was 
8 

Ver. 1g. 4nd the evening nd the wen. 
ing were i b day. 

* Fandeulan in this Account are as 
follow: :- 

Let there be lights „ ene 
the run, fo divide &c. or, (as the s 

ew 
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brew 721 eyoun pa nwt mT may as 
well be rendered) iet the lights in the firma- 
ment of the beaven be to divide, &c. im- 
ing not their firſt being created on that 
Day, but their being made to ſerve new 
Purpoſes ; ro which they were now applied 
and adapted, by Means of the Earth's and 
Moon's Motions in their reſpective Or- 
bits. As 

1. To divide the * from the night, 
which indeed had been effected by the for- 
mer Motion that was given to the Earth on 
the firſt Day. But as now the Sun and 
the Moon were made to ſerve all their de- 
ſigned Uſes and Purpoſes to the Earth, it 
was no ine] Repetition to recite them 
here all together, this, as well as the others. 
They were now made, not only to divide 
the Day from the Night, but alſo 
2. To be vow — and Jor Jaſon, and 
for days, and | n 
(1.) For "an, ſuch as 125 . and 
various Phaſes of the Moon, and the ſolar 
and lunar Eclipſes; which are ſo many ſen- 
Ghle Signs, or Indications, to Men of the 
Divine Wiſdom, Power, and Goadnefs. 
- Thus the heavens declare the glory of God ; 
and the  firmament ſheweth bis bandy-work. 
Pai. xix. 1. Or, for marks of Uiſlinction, 
las the Hebrew Word mx ſignifies, Gen. 
iv. 15. God ſet a mari upan Cain) i. e. be- 
twixt one Part and Portion of Time and 
3% another; 
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another; to which Purpoſes the Changes 

* the Moon, the Equinoxes, Solltices, Ge. Ec. 
ate greatly uſeful. 

Ju ) For Seaſens, to produce a Change 

Variety of Seaſons; as Spring, Sum- 
mer, Autumn, and Winter. 

(3.) For Days, either to make a Dif. 
a EY of Days; or to di- 
ſtinguiſh remarkable Days, for ſolemn Feſti- 
vals, (ſuch as the firſt Day of the Vear, 
and the firſt Day of the lunar Month, 
which were obſerved by the Jews;) and 
for many other Conveniencies in civil Life 
to all Nations, 

(A.) And Nears, wiz. to meaſure Time 
by Years, and Cycles of Years, which is 
of vaſt Uſe to Men in the Computation of 
Time, and in keeping Records of human 
Affairs. 

All which Uſes of the Sun and Moen 
- to the Earth, depend upon and reſult from 
the Motions of the Earth and Moon in 
their reſpective Orbits. 
3. To be for lights in the firmament 0 7 
45 


| the heaven, t0 give hight upon 25 a 
In the firmament, viz. as their 


Place; for tho' our Reaſon informs us 2. 
the remoter Diſtances of the Heavenly Bo- 
dies; yet, to our Eyes, (which are not 
able to diſtmguifh any Difference in the 
Diſtance of wifible Objects, beyond the 
Limits of a few Miles) the they „ b 
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if they were really in the Firmament, or 
Earth's Atmoſphere; which is therefore the 
proper Place to repreſent them in, as PR 
are ſeen from the Earth. 

Both the Sun and the Moon were now 
made to be for lights, to give light upon the 
earth; which it is very poſſible the Moon 
might not do before, being placed, perhaps, 
in Conjunction with the — till the fourth 
Day. Nor did the Sun before enlighten 
the Earth in the ſame Manner as now, 
when the Earth had received its new Mo- 
tion. Or, perhaps, this 1 5 Verſe is only 
a Repetition, like Verſe TRE and 18*, 
which ſee below. 

4. And God made tue as lights, the 
ne, lake 3 10 rule the day, Ge. Ver. 16. 
The. Hebrew Word for made in this Text 
is . 1. which 
more generally figniftes to create, or bring 
into Being; generally, I. ſay, for even this 
Word Bara is ſometimes applied to extra- 
3 Divine Operations, in which there 

is yet no new Creation, or Production of 
any new Thus it is uſed concern- 
ing God's making the Earth to open and 
ſwallow up Korab and his Company. 
Numb. xvi. 30. See alſo; Exod. xxiv. 10. 
Ja. xlv. 7, 8. . Pfal. li. 10. Therefore 
there is no abſolute Neceſſity of taking the 

firſt Production of the Chaos, into the 
N which Miſes gives, in this Chap: 


ter, 
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ter, of the Creation of the World': That 
might have been in being long before any 
Part of the Work which is here deſctibed 


was begun. Or, if the firſt Verſe ſhould 
refer to the Production of the Chaos, yet 
I can ſee no manner of Neceflity of un- 
derſtanding Ver. 16. of a new and propet 
Creation of the heavenly Lights; for here 
the Word for made is nwy haſah, a Word 
of very general Meaning, which is uſually 


applied to any Sort of Operation and Ac- 


tion; and, particularly, it fignifies to con- 
fiitute, order, or appoint, as God (baſah) 
made Moſes and Aaron, when he a 


and Church of Mael, 1 Sam. xii. 6. The 
ſame Word is applied to the making Men 
Prieſts, 1 Kings xii. 31. 2 Chron, xiii. 9. 


The Meaning of it ſeems to be diſtin- 


guiſhed from creating, Gen. ii. 3. God 
reſted from all bis works which he had cre- 
ated and made; which, perhaps, may be 
thus underſtood: Which he had not only 
brought into Being, but diſpoſed them into 
Order. Thus, on the fourth Day, God 
made the two great Lights, (which we 
ſuppoſe to have been created before,) as 
he now made them to ſerve new and dif- 
ferent Purpoſes from what they had done 
before; Juſt as the Princes of 1# ae! are 
faid to have made the houſe of Jonathan 2be 


priſon, or they made it for a priſon-houſe, 
1240 . 


ppbinted 
them to their reſpective Offices in the State 


— 
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(wn rv2b. wy: ine) Ter. xxxvii. 15. when 
they converted it to that Uſe. S0 here, 
God made the two great Lights; that is, he 
made them 10 rule, even the greater of 
them, vi. the Sun, to rule the day, by 
lengthening ſome Days, ſhortening others, 
and by diſpenſing a greater Quantity of 
Light and Heat ta ſome Days than to 
others. And the lefſer light, viz. the Moon, 
to rule the night; by making ſome Nights 
light, and baking others dark ; enlightening 
only Part of ſome Nights, ſometimes the 
former Part, and ſometimes the latter. 
As for. the: Stars, mentioned at the End 
of Ver. 16. let it be obſerved, that the 
Words be made, which are immediately 
prefixed to the Stats, in our Tranflation, 
are not in the Original, (Which, indeed, 
_ - our Tranſlators have intimated; by printing 
them in a different banden, :: Suppole 
then we connect the ſtars with nigbr, the 
Senſe will be, be made the leffer light to 
rule the night and the urs. Thus while 
the Moon is performing her 
Courſe, and ſeems ta traverſe among the 
Stars, ſhe vails from our View; ſometimes 


one. Parcel of Stars, ſometimes'unather, by 
42 40 1 517 
4 7 — ooFag D den 2 Al — 
noltis ef ſlellarum. Thus u. is the Sign of the Geni- 
tive, Caſe, Numb. x. 2. uν⁴n N YDB2 ad pro: 
feronem Caftrorum, Numb. Xxili. 10, 8 v 
1 VI'\. numerum Nn. parti. LIirael. © k 
= er 
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her Body: and her Light, to a conſiderable 
Diſtance from her ; which, perhaps, may 
be intended here by her ruling the ſtars. 

Or if we ſhould follow the more com- 
mon Verſions, and connect the Stars which 
God made, in the Beginning of the Verſe; 
the Meaning may then be, that, by giving 
the Earth its new Motion, on this fourth 
Day, he made the ftars alſo, as well as the 
Moon, to rule the night: Which Senſe 
is rendered very + by comparing 
Pal. cxxxvi. 7, 8, 9. To bim that made 
great lights———the ſun to rule the day —— 
the moon and ſtars to rule by night, And 
now the Stars were made to — the Night 
in another Manner than they would have 
done if the Earth had only had its diurnal 
Motion; for then the ſame Hemiſphere of 
Stars muſt always have appeared (iu a clear 
Sky) at the ſame Hour of every Night, at 
the fame Place; whereas, by Means of the 
Earth's annual Motion, the fixed Stars are 
diſpoſed into a regular Succeſſion of Ap- 
pearance, thro the ſeveral Seaſons of the 
Vear; and hereby ſome, Nights are illu- 
minated with a mare glorious Hemiſphere 
of Stars than others are, We may add 
alſo, that hereby the /iars are made A rule 

over the ſeaſons, of the year, which may, 
y, come into the Senſe of the Text; 
for it was a uſual Thing with the Ancients, 


to diſtinguiſh the different Seaſons of the 
1 Year, 
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Year, by the Stars which riſe and appear 
at thoſe Seaſons, Thus in Fob xxxviil. 31, 
32. we read of the Seaſon of Mazzaroth; 
- of the feet Influences of Pleiades, mean- 


I ſuppoſe, the Sprin Seaſon, w 
that Conſtellation riſes dads appears above 
the Horizon; and- alſo of the: bands of 
Orion, by which I underſtand the Winter 
Seaſon, when the Earth and Waters are 
often bound up, as it were, by the Froſt. 
But whether by thoſe two Hebrew N ames, 
Chimah and Chejil, were meant both the 
fame Conſtellations, which we now call 
Pleiades and Orion, may admit of a Doubt, 
However, it is certain, that the ſucceſſive 
appearing of the fixed Stars, ſome at one 
Seaſon of the Vear, and; ſome at another, 
is occaſioned by that Motion of the Earth, 
which our Hypotheſis ſuppoſes it received 
on the fourth Day. Nos lt Wie 

Vet. 17 and 180 are nothing but a 
Repatiron of what was ſnd before, 4 ſuch as 
is very common in the Hebtew Writings ; 
and of which ſort a Multitude of Inſtances 
might be readily produced from the ſeveral 
Thus will the Motions of the Earth od 
Moon, in their proper Orbits, completely 
5 all the Phenomena of the fourth 
| Day's Work of Creation; and we — 
eive how God, by giving the | 
tn 8 nd the Moon i their orbicular Motions = 
2 at 


> ths 
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that Day, made the two 3 Lights, vis. 
the Sun and Moon, to all the Pur- 
ſes which are there mentioned. Proba- 
y, therefore, DER WIE of 
1. — Þ fs perfoly,ceotncties the 
T 7 Ss 
Moſaic Account of the Creation with troe 
Philoſophy ; and without putting any harſh 
or unnatural Senſe on any of the Words 
and Phraſes, ' | 
If ie Gould be-objected,” that the tre 
Motions of the Earth and Moon, which 
we ſuppoſe. are referred to in this Accounit 
of the Creation, were not known ſo early 
as Moſes's Time, nor till ſeveral Ages aftet; 
it may be ſufficient to 8 That Moſes 
wrote. this Account by — — of the 
Spirit of God, whowns pe 
ed with theſe Things: And it does not 
follow, that becauſe Mofes wrote it, he 
ä it hin ;- for the 
Prophets did not always underſtand the 
meaning of their own les; as ap- 
pears from 1 Pet. i. 11. be P 
ſearching what; or what manner of Time the 
Spirit 2 which was in them did fig- 
R 
count of the Creation was deſigned to teach 
the Mraelites (who were a poor labouring 


but lately come from working at 
the Brick kilns) ſuch deep Points of Phi- 
b 1111 


y acquaint- | 


[ 
| 
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_— it may appear 
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loſophy, as the true Motions of the Earth 
and Moon; but rather it was deſigned to 
teach them to reverence the great Creator 
of all Things; and alſo to preſerve them 
from the Idolatry of the Heathen Nations 
around them, who worſhipped ' the Sun 
and Moon, and other Creatures which God 
had made. But yet, as this Account was 
wrote by Inſpiration,” we muſt ſuppoſe it is 
all agreeable to Truth, and to the Nature 
of Things. And the Skill ef - the: Divine 
Author is in this truly admirable, that the 
Account of the Creation is here given, for 
the Uſe of the People, in ſuch Words and 
Phraſes as as were ſuited to the-vulgar Con- 
and yet it is at the ſame Time 
Perfectly conſiſtent with true Philoſophy. 
Upon the Whole then, according to this 
that the firſt 
Chapter of Gena, inffead of meriting that 
Contempt which ſome Men haue caſt upon 
it, deſerves rather to be eſteemed, not only 
an the moſt antient, but as the maſt truly 
and beautiful Account of the 
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